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THE ELECTRIC RAILROAD WRECK AT ATLANTIC CITY. 

It is a most unhappy coincidence that on the same 
date on which we publish in the Supplement a de- 
scription of the very fine work of electrifying the 
West Jersey and Sea Shore Branch of the Pennsylvania 
Railroad, we should have to comment in the Scienti- 
fic American upon a tragic accident which occurred 
soon after the opening of that road, whereby between 
fifty and sixty people lost their lives. As we go to 
press, the coroner's jury is at work upon the investi- 
gation of the wreck, which occurred on October 28, 
and it is too early to give any definite opinion as 
to the cause of the derailment, by which a whole 
train was thrown from the drawbridge into the water, 
and three-fourths of its passengers drowned in over 20 
feet of water. Pending the findings of the jury and 
the report of other investigations which will be un- 
dertaken by experts who are qualified to judge of the 
conditions, it is only an act of common fairness to 
the company to state that this work of electrification, 
as described in the Supplement, seems to have been 
carried out with that thoroughness and disregard of 
cost which characterizes first-class work. Shortly before 
reaching the "Thoroughfare" — a tidal estuary which 
flows beneath the railroad at a point about two miles 
from Atlantic City — the tracks of the new electric road 
are carried by an elevated viaduct over the tracks of 
the Pennsylvania and Reading line, and this work is 
thoroughly up-to-date, consisting of a steel superstruc- 
ture carried on concrete piers. Other evidences of the 
high character of the work are that over a considerable 
part of the 65 miles from Camden, N. J., to Atlantic 
City, the tracks are laid with 100-pound steel, which is 
the heaviest weight used on any steam railroad to-day, 
while over the rest of the distance 85-pound rail is 
used. The rolling stock is also of the most modern 
type, and broadly similar to that which will be used 
on the Pennsylvania Railroad main line improvements. 
The cause of this terrible accident, then, is to be 
sought for, not in poor construction, but in certain 
accidental conditions which developed at the draw- 
bridge at the time the fatal train was crossing. The 
track, the bridge, and the car would seem to have 
been of first-class construction, and the accident would 
seem to have been due to some misplacement, either of 
the draw or the rails, or possibly to the slipping of 
one of the wheels on its axle — the cause to which a 
recent derailment in the New York Subway was at- 
tributed. 

As far as one can glean the truth from the con- 
fused and contradictory statements of railway em- 
ployees, passengers, and onlookers, and from the in- 
complete evidence at the inquest, we are inclined to 
think that the draw, which had been opened for the 
passage of a small yacht shortly before the train 
approached, was not perfectly aligned when the wheels 
of the first trucks passed from the approach on to 
the draw itself. That these were the conditions is 
strongly suggested by the reported testimony of the 
bridge tender at the inquest, who stated, according to 
press accounts, that the rails at the drawbridge buckled 
at times; that he had to hammer them back into 
place, and that he had received instructions to saw 
them shorter if they buckled again. This would indi- 
cate that the rails on the downgrade of the overhead 
crossing over the Pennsylvania and Reading Railroad 
track had been creeping toward, the draw, and that 
possibly on this Sunday morning there was interfer- 
ence trouble between the rail ends, which prevented a 
proper closure of the draw and alignment of the track. 
In the interests of future railroad operations, particu- 
larly at drawbridges, it is to be hoped that the under- 
lying causes of this disaster will be accurately deter- 
mined. 



SINGLE-PHASE ELECTRIC ROAD BETWEEN BALTIMORE 
AND THE NATIONAL CAPITAL. 

Single-phase electric traction has come to stay. The 
latest evidence of this is shown in the announcement 
that a single-phase electric road is about to be built 
connecting Baltimore and Washington, D. C. . Some 
three years ago a company was formed to carry out 
this project; but after the contract had been let for 
the equipment the plans were abandoned. Owing to 
the failure of the first single-phase project, a most 
careful engineering study was made of the condi- 
tions; and the final solution of the problem, and the 
construction of the road by an entirely new company, 
are proof of the merit of the present single-phase sys- 
tem. The contract for the entire electrical equip- 
ment of the rejuvenated road has been let to the Gen- 
eral Electric Company. 

The total length of the new road is about 60 miles, 
double-tracked throughout. The main line will con- 
nect Baltimore and Washington, and there will be a 
branch line, from a point on the main line near Oden- 
ton, extending to Annapolis. A very complete rolling- 
stock equipment will be provided for both express and 
local service between the cities mentioned. Nineteen 
express cars will be operated, each capable of making 
60 miles an hour on a level track; and two heavy 
construction cars will be equipped, each powerful 
enough to haul a train of five ordinary passenger 
coaches at 45 miles an hour. Four of the new type 
General Electric single-phase railway motors will be 
installed to drive each of these cars. These motors 
will each have a capacity of 125 horse-power, and as in 
the case of the New Haven equipment, they can be 
operated not only on the single-phase electric trolley 
of the main line, but also on the direct-current trolley 
sections within the city limits of Baltimore and Wash- 
ington. 

Two motors of this same size will be used on the 
local service cars. All the cars will be equipped with 
the multiple-unit system of control, by means of which 
the cars can be operated singly or in trains, on direct 
current or alternating current, by one motorman. Ex- 
press cars will run every 15 minutes between Balti- 
more and Washington, the total time being 72 min- 
utes. Power for the new road will be purchased from 
the Potomac Electric Company at Washington, D. C, 
and will be delivered by that company to suitable sub- 
stations located along the line, which will supply 
single-phase current to the trolley at a potential of 
6,600 volts. As this is one of the largest installations 
of exclusively single-phase railway equipment, the 
construction and operation of this road will be 
watched with great interest in railway and engineer- 
ing circles. 



NEW RATING OF THE WORLD'S FLEETS. 

If the system of rating the fighting values of the 
world's fleets adopted in the latest issue of "Fighting 
Ships" be correct, we must entirely revise our esti- 
mate of the relative power of some of the leading 
navies. France yields second place to the United 
States, and Germany, which before the Japanese war 
was considered to be at least equal if rrot superior to 
the United States, moves down to fifth position with 
Japan ahead of her, Russia being sixth, Italy seventh, 
and Austria in the eighth position. The placing of 
the German navy below that of Japan in an estimate 
of relative fighting power would seem, at the first 
blush, to savor of absurdity; but when we begin to 
examine into the basis of comparison adopted in 
"Fighting Ships," we finri that the change has been 
made on grounds which are at least plausible. 

This startling advancement of some of the navies 
and depreciation of others is due to the fact that the 
new system of rating is based strictly upon the stern 
lessons of the Japanese war, in which, during a few 
short months, the third greatest navy of the world 
was practically swept out of existence. Outside of its 
reassertion of the value of a trained personnel, that 
war emphasized the importance of the big, heavily 
armed, and heavily armored battleship. Furthermore, 
it is the unanimous opinion of naval experts that the 
war established the overwhelming value of the heavy, 
long-range gun. It proved, once more, that the final 
command of the sea, other things being equal, will 
lie with the navy which can bring the largest number 
of big guns to bear, when the rival fleets are facing 
each other in line of battle. This fact has been so 
far accepted that the building programmes of all 
navies for the present year are based entirely upon 
its recognition. 

In the new rearrangement of the navies of the 
world in the order of their fighting importance, above 
referred to, the ships are set down in parallels of 
fighting value, with the battleship "Dreadnought" 
taken as the unit. In the estimate are included all 
the warships of the various fleets that are built, build- 
ing, or proposed. The high position given to the 
United States and to Japan is due mainly to the fact 
that fortunately neither of these powers was affected 
by the agitation of a few years ago in favor of in- 
stalling guns of medium caliber in the main batteries 



of warships, and abolishing the 12-inch gun. As a. 
consequence, not one of the first-class battleships of 
either navy carries, as its main armament, anything 
lighter than the 12-inch gun, while eight of our own 
ships mount a 13-inch piece of great power and ac- 
curacy. The German designers, however, in the ten 
years from 1890 to 1900, were leading exponents of 
the school which advocated the substitution of a 
lighter and handier gun in place of the then cumber- 
some, and comparatively slow-firing, 12-inoh gun. As 
a consequence, every one of her battleships built dur- 
ing that date carries, in its main battery, a weapon 
which most of the leading powers to-day consider to 
be not even sufficiently powerful for use in the inter- 
mediate battery of battleships or the main battery 
of cruisers. The "Kaiser Friedrich III." class of five 
ships, and even the "Wittelsbach" class of five ships 
launched as late as 1901, mount nothing heavier than 
the Krupp 9.4-inch gun. Even the ten latest ships 
of the "Braunschweig" and "Deutschland" classes 
carry only a 40-caliber 11-inch piece, and there is not. 
a battleship afloat in the whole German navy to-day 
that mounts a 12-inch gun. 

In the "Fighting Ships" comparison the warships 
are rated under fourteen classes, with the "Dread- 
nought" as the unit; and it must be borne in mind that 
her high efficiency is due not alone to her ten well- 
protected 12-inch guns, but also very largely to her 
abnormally high speed. In the First Class the 
British have the "Dreadnought" completed and two 
new "Dreadnoughts" proposed. The United States has 
the "South Carolina" and "Michigan" and the new 
proposed 20,000-ton ship. France has nothing pro- 
posed of equal efficiency to the "Dreadnought." Japan 
has two new vessels proposed, and Germany none, of 
the same power as the unit ship. 

In the Second Glass, the British have two ships of, 
the "Lord Nelson" type, carrying four 12-inch and 
ten 9.2-inch guns, and two so-called armored cruisers; 
which will probably be an improved "Inflexible" type,, 
carrying eight or more 12-inch guns. The United 
States has nothing in this class. The French have 
six of the "Danton" type carrying four 12's and twelve 
9.4's. The Japanese have two "Akis," mounting four 
12's and several 10's; the Germans two of the "Ersatz 
Sachsen" type, mounting fourteen 11-inch guns. In 
the Third Class the British have eight of the "King 
Edward" type carrying four 12's and four 9.2's, and 
three of the "Inflexible" type mounting eight 12's. 
In this class we have a very strong representation 
consisting of six of the "Kansas" and "Louisiana" 
type mounting four 12's and eight 8's; five "New Jer- 
seys" of the same battery power, and two "Idahos," 
also carrying four 12's and eight 8's. France has six 
ships of the "Liberte" and "Republique" types carry- 
ing four 12's, and a numerous battery of 6.4's or 7.6's. 
Japan has two "Kashimas" carrying four 12's and 
four 10's. Germany has nothing in this class. In 
the Fourth Class Great Britain has twenty-five ships 
of the "London," "Duncan," "Warrior," and "Black 
Prince" types, the two last-named being cruisers. We 
have three of the "Maine" type and four of the cruiser 
"Washington" type, the latter mounting each four 
10-inch in the main battery. The French have the 
"Suffren" and "Iena"; the Japanese nine ships, in- 
cluding those that were engaged in the war, two the 
former Russian battleships, the "Orel" and "Czare- 
vitch," and four new cruisers, now under construc- 
tion in Japan, which will carry 10-inch or 12-inch 
guns in the main battery. In this class Germany has 
a strong showing, including five "Deutschlands" and 
five "Braunschweigs," each carrying four 11-inch guns,, 
besides two new cruisers each mounting eight 8.2's. 
In the Fifth Class Great Britain has fifteen battleships 
of the "Majestic" and "Canopus" types. We have 
three "Alabamas"; the French seven battleships and 
three powerful cruisers, and Japan three battleships, 
namely, the "Fuji" and two that were captured from 
Russia. Germany has no ship in this class. In the 
Sixth Class the British have twenty ships, including 
seven "Royal Sovereigns," the "Hood," two "Trafal- 
gars," and ten armored cruisers of the "Drake" and 
"Cressy" types, the latter carrying 9.2's in their main 
battery. In this class also the United States is strong, 
having twelve ships, including two of the "Kearsarge" 
type, three "Indianas," one "Iowa," and the six arm- 
ored cruisers of the "California" type. France has 
seven ships; Japan one; and it is to this class that, 
because of the light character of their armament, ten 
of the latest battleships of the German navy, launch- 
ed between 1896 and 1901, are relegated. 

It is not necessary to pursue the comparison fur- 
ther, but attention should be drawn to the new value 
assumed by that most efficient type of ship, the arm- 
ored cruiser. The placing of some of these ships in 
the same class with the battleships is justified by the 
fact that in the engagements of the late war Togo did 
not hesitate to put his armored cruisers in the front 
line of battle. Under this method of rating, the au- 
thor of "Fighting Ships" has placed those fine arm- 
ored cruisers of our navy, the "Washington," anrl 
"Tennessee," and their sisters, in the same class with 
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the British battleships "Duncan" and "Formidable," 
the Japanese battleship "Mikasa," aind the German 
battleships of the "Deutschland" clasjs. In the same 
class also he places the British cruisers of the "War- 
rior" type. The compiler of these tables even prefers 
the "Washington," with its high velocity 10-inch armor- 
piercing rifle, high speed, and greatS, CO al endurance, 
to our own three "Alabamas," which) are placed in a 
class below it. The high position given to our navy 
in tthis table, which has been drawn; by the man who 
in all Great Britain has probably feiven the greatest 
amount of attention and thought | to this particular 
phase of the subject, is an indorsement of that tra- 
ditional policy of the United Stated navy, dating from 
its earliest days, which has insisted that our ships 
must carry the heaviest possible /battery of long-range 
guns. 

— 1 ■ 1 - -/ 

A FRENCH "JUGGLE." 

The few Americans to (whom/ European opinion con- 
cedes the possession of a senaa of shame and a liking 
for decency, and who are supposed to have been 
sitting with bowed heads an^ tightly-clamped nostrils 
ever since the horrors of Pgfekingtown were exposed, 
may stiffen their spines a pit — without, however, re- 
laxing the death grip on tjheir noses. They are be- 
ginning to learn that "there are others." All sorts of 
horrible stories have come from England, and now 
M. Martel (appropriate nalme!), chief of the animal 
inspection service of Parfe, is hammering French 
butchers and telling them to go to Germany, regard- 
less of Sedan and the lost provinces, and learn that 
the Middle Ages no longer ex - <st beyond the French 
frontier. In an article in a "French scientific journal 
(La Science au XXme Siecle) M. iVT.artel, who surely 
ought to know what he ya writing about, describes a 
state of affairs so primitive p.nd repugnant, that its 
toleration in the twent' eth century in the enlightened 
city of Paris seems absolutely incredible. For, singu- 
larly enough, cond' Jons are even worse in Paris than 
elsewhere in Frafice. 

M. Martel impartially distributes the blame for the 
rudimentary -equipment and exceeding fllthiness of the 
918 public abattoirs of France among ignorant archi- 
tects, rcatine-enslaved butchers, careless municipal 
autnuvVries, and indifferent consumers. French de- 
signeis of abattoirs, he says, know nothing of the 
needs of the business or the importance of sanitary 
inspection, ,'nd are the laughing stock of the design- 
ers of foreign establishments. The French idea of a 
public abattoir has not ehanged in a century because 
the powerful butchers' syndicates have always main- 
tained the principle that the butcher is master in his 
own shop, and may defy the inspectors. 

The old provincial establishments, built long before 
there were any public abattoirs in Paris, are better 
planned than the newest Parisian abattoirs, for at 
first the advantage of working together was recognized. 
But the Parisian butcher would not abandon his priv- 
ate killing room, connected with his shop, except upon 
condition of finding precisely similar accommodations 
at the public abattoir. Consequently, the abattoirs 
have become agglomerations of private slaughter 
houses, in which everything is done in the most primi- 
tive fashion, and sanitary supervision is very difficult. 

Many French cities, in order to avoid the expense of 
erecting public abattoirs, have conceded the privilege 
of building and managing them to individuals and 
corporations — most of the contracts being very disad- 
vantageous to the city, and so drawn as to block all 
progress, for, as in Paris, the butchers use all their in- 
fluence in favor of the system of many small killing 
rooms. 

In France, as elsewhere, the public has remained 
indifferent to the cause of reform — especially the 
poorer classes, which are most exposed to the dangers 
of unwholesome meat. Last year a deputy, in propos- 
ing a law (which did not pass) for the extension of 
the system of public abattoirs, gave utterance to the 
following naive confession of impotence: "We must 
content ourselves with the hope that small municipali- 
ties may recognize their duty, and invite the veterin- 
ary to inspect the private slaughter houses at the first 
suspicion of disease." 

The average French abattoir consists of a series of - 
stone-walled killing cells, about fifteen feet wide and 
thirty feet long, alternating with larger and more 
open halls or courts, which are used for the recep- 
tion of cattle and for work of various sorts, including 
slaughtering when the adjacent cells are filled with 
carcasses. None of the great abattoirs of Paris pos- 
sesses the modern appliances which are used in Ger- 
many and elsewhere for the slaughtering of animals 
and the dressing, hoisting, and aerial transport of 
carcasses. Many of the killing cells are poorly light- 
ed, and in some of them lamps and candles must be 
used when artificial light is needed on winter morn- 
ings! The courts are exceedingly filthy. Here stom- 
achs and intestines are cleaned, and their contents, 
with miscellaneous offal and embryos in every stage of 
development, are thrown pell mell on the blood-soaked 
soil. The drovers' dogs are allowed to feast on this 



carrion, through which the sanitary inspectors must 
pick their way to the dimly-lighted killing cells. 

This appetizing picture is hardly more astounding 
than the information that no abattoirs in Paris, and 
only two in France, possess cooling or cold storage 
rooms. 

On the other hand, the public abattoirs of Germany 
are, in M. Martel's opinion, models of construction, 
equipment, operation, and inspection. Twenty-five 
years ago Germany possessed few public abattoirs, 
but now there are more than four hundred in Prussia 
alone. The importance of cold storage was recognized 
fifteen years ago. Many of the German public abat- 
toirs are controlled by syndicates of butchers, who 
appreciate the advantages of refrigeration, general 
killing rooms, and machine hoists and carriers. On 
these points, however, America has little to learn from 
Germany. The special merits of the German estab- 
lishments consist in cleanliness and vigorous sanitary 
inspection. 

A peculiar German institution, which has been in- 
troduced into some other countries, appears at first 
sight anything but attractive to American eyes. The 
freibank is a shop devoted to the public and official 
sale of condemned meat which has, theoretically, been 
made wholesome by sterilization. Sometimes ■ the 
freibank is attached to the sanitary department of the 
abattoir, and is under the control both of the police 
and of the inspection service of the abattoir; some- 
times it is in the city, in which case the supervision 
of the inspectors is less strict. But in every case the 
meat is sterilized in the sanitary department of the 
abattoir by methods which involve as little loss of 
weight and food value, and as little alteration in ap- 
pearance and flavor, as possible. For example, meat 
which contains tapeworm larvaa is submitted to pro- 
longed refrigeration, while tuberculous meat is simply 
heated to a high temperature in closed vessels. 

The prices of meats sold at the freibank are fixed 
by the local authorities, and the quantity sold to a 
single purchaser is limited — usually to about six 
pounds. This restriction makes it impossible for 
keepers of hotels, restaurants, and boarding houses to 
feed their unsuspecting "paying guests" on this offi- 
cially "cured" meat. 

The freibank is rapidly becoming common in Ger- 
many, especially in the north. It is compulsory in 
Prussia and Saxony. In Saxony it has been gravely 
proposed to establish freibmnke in the fire-engine 
houses in small towns. Austria, Belgium, and Swit- 
zerland are adopting the freibank, and it is making 
progress in Italy, in the face of violent opposition. In 
Saxony, in 1902, of each one hundred beeves slaughter- 
ed, ninety-three were admitted to unrestricted sale, 
and five and a half were sold at the freibank — .the re- 
maining one and a half, presumably, having been con- 
demned beyond redemption. More than three million 
pounds of meat are sold each year in the freibanke of 
Berlin. 

The freibank does not exist in France, and M. Mat- 
tel thinks that the French idea of equality will pre- 
vent its establishment there. But he points out that 
the law of supply and demand creates freibanke of a 
very different sort, in which meat unfit for food is 
sold to customers who can not afford to buy any other. 
Probably we free and equal — and free and easy — • 
Americans prefer the same system. 



TULARE LAKE BASIN AGAIN FILLING UP. 

Tulare Lake, once a prominent feature on all old 
maps of California, and at the time enjoying the dis- 
tinction of being the largest body of fresh water west 
of the Mississippi River, is located in the extreme 
southern part of San Joaquin County, at an altitude 
of about 200 feet above tidewater. In the forties its 
superficial area is said to have exceeded 1,200 square 
miles, but in 1868 its dimensions had shrunk to 760 
square miles, and twenty years later to less than 200. 
Occasional floods have raised the level of the lake, but 
the general tendency has been toward obliteration. 

Originally the lake, by a well-defined outlet, emptied 
into the San Joaquin River, but sedimentary deposits 
have gradually built up a dike which obstructed the 
flow of waters and made of the Tulare basin an in- 
dependent system of its own. The lake receives the 
waters of Kings, o, Tule, White, Waweah, Kern, and 
other rivers, each draining large sections of country, 
and in periods of flood carrying immense volumes of 
water. Though of great superficial dimensions the 
lake is extremely shallow, the deepest part being only 
30 feet in depth, while evaporation exceeds 8 feet an- 
nually. Tulare Lake has for ages been the depository 
of all the sediment brought down from the Sierra Ne- 
vada Mountains by the rivers of the basin, which 
formed a soil of the greatest fertility and, but for a 
liability to flood, the wide plain constituting the basin 
would have been the site of extensive agricultural 
development and great productiveness. 

Private enterprise aided by the State has made sev- 
eral ineffective attempts to re-open the barrier which 
prevents the surplus waters from flowing back through 
the old channel, and thus draining the whole basin, 



but the undertaking involved dredging a channel 30 
miles long and, in places, 30 feet in depth, and re- 
quired an outlay of capital beyond the ability of the 
district to raise, though it is estimated some three- 
quarters of a million acres would be reclaimed and 
made fit for cultivation if the project were carried out. 

Within the last ten years Tulare Lake has been 
visibly growing less in dimensions, and the belief in 
its permanent disappearance has become settled in the 
minds of those who were interested in the land once 
covered by its waters. Several reclamation districts 
were organized, appropriating 150,000 acres of the old 
lake bed, and a large area put under cultivation. The 
fertility of the land was demonstrated and immense 
crops were raised, the land being protected by levees 
and carefully drained at an expense of several mil- 
lions. Faith in the future was stimulated by absence 
of floods, and the ease with which the surplus waters 
of the rivers were disposed of through the customary 
channels, and by the belief in the capacity of the nu- 
merous irrigating districts to consume all the waters 
of all the rivers which normally discharge into the 
lake; moreover, the rainfall of the region for over ten 
years had been light, and the change in the seasons 
seemed to have become permanent. 

The present year opened with less than the usual 
rainfall, and more land was put under cultivation in 
Tulare basin than ever before. Thousands of acres 
which no plow had ever touched were planted to grain 
and fruit, and up to the first of February the outlook 
of the lake dwellers was most alluring. A vast amount 
had been laid out in permanent improvements and 
farming machinery, and appearance flattered the most 
exalted hopes of abundant crops of every description. 
These would have been fulfilled had not the early 
months of 1906 violated all precedent, and proved the 
most extraordinary in point of rainfall in the history 
of the State. Conditions were reversed. All the re- 
gion included in the upper part of San Joaquin Val- 
ley was drenched with continuous rains for two months, 
and every watercourse emptied unprecedented floods 
and, having no outlet, covered the bed of Tulare Lake 
to a depth which submerged every acre of cultivated 
land within its boundaries, swallowing up all crops 
and improvements and utterly destroying the results 
of ten years of unremitting work expended by the in- 
dustrious colonists. Where were once wide-spreading 
tracts of highly-cultivated farms there is now but a 
waste of waters, above which rise the ruins of great 
harvesters and the wrecks of homes. The loss cannot 
yet be estimated, but is widespread and will run into 
millions. There is no prospect of the lake resuming 
its level of the early part of the year, when not over 
ten square miles of land was submerged, for the rivers 
are still pouring great floods into the basin, and will 
continue to do so for the next six months, as the 
present high stages will be succeeded by the usual 
summer flood arising from melting snows from the 
Sierras, and is sure to be of unexampled magnitude. 
Observers report a depth of snow on the summit of 
the eastern ranges of 22 to 30 feet, extending to low 
altitudes, and as this will not begin melting before 
the month of June, the outlook for Tulare is ominous. 

The general belief is that no farther attempt to re- 
claim the vast basin will again be tried until the old 
outlet into the San Joaquin River is opened, and a suf- 
ficient channel to carry any possible flood dredged. 



THE CURRENT SUPPLEMENT. 

The current Supplement, No. 1610, contains an un- 
usual number of valuable technical articles. A Koert- 
ing 200-horse-power valveless two-cycle petroleum en- 
gine for submarine, boats is described and illustrated 
by the English correspondent of the Scientific Amer- 
ican. The Editor has made arrangements to publish 
a series of articles on solders. The first of these ap- 
pears in the current number of the Supplement. W. 
B. Gump writes on the properties of the series trans- 
former. ' Most valuable is Dr. Eugene Haanel's dis- 
cussion of the electric smelting of Canadian iron ores. 
The electric railway on which the unfortunate acci- 
dent at Atlantic City recently occurred is described 
in full, and its rolling stock illustrated. How hot- 
air balloons are inflated is told in a clear and well- 
illustrated article. Dr. Theodor Koller gives some 
very good suggestions on the utilization of waste ma- 
terials. The Editor hopes to publish a series of arti- 
cles on this subject. In the present installment the 
utilization of wood waste and horn shavings is dis- 
cussed. 



The proposal to transmit electricity generated at the 
Victoria Falls to Pretoria and Johannesburg is taking 
shape, and a first issue of capital will, it is said, be 
announced within the next few weeks. The distance 
from the Falls to the Rand as the crow flies is 600 
miles, but it will be necessary to make deviations that 
will increase the distance to be covered to nearly 700 
miles. The extraordinary pressure of 150,000 volts ■ is 
proposed. At the outset provision is to be made for 
30,J)00 horse-power, but this may be increased as neces- 
sity arises. 
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THE NEW DUELING SCHOOL IN PAEIS. 

It seems that after all the absurd so-called "duels" 
which we read about as having taken place in France. 




A Student at the Dueling School Wears a Mask 

Which Will Protect Him from Injury but Which 

Will Enable Him to See His Target. 

Germany, and Italy, may really in the near future turn 
out to be very lethal affairs indeed. Hitherto, if an 
officer, a lawyer, a journalist, or other insulted a col- 
league, seconds exchanged visits, a meeting was ar- 
ranged, and shots flred with quite farcical results as a 
general rule; for ordinarily the average professional 
man, even in a military nation like Prance, is a deplor- 
ably bad shot, and there was usually no more visible 
result after the so-called "duel" than an amusing para- 
graph in the papers. 

That the French mean business in the near future, 
however, in this matter, will be seen from the fact that 
regular dueling schools have just been established in 
Paris, as well as in Rome and Berlin and Vienna — not 
merely for swordsmanship alone, but also for regular 
practice with the long-barreled dueling pistol. The 
principals wear long padded overalls, and curious 
masks, like those of the deep-sea diver, with a very 
thick glass plaque in front of the face. 

The "bullets" used are pellets of clay, which, how- 
ever, might do very serious damage to the pupils in 
these remarkable academies were it not for the glass 
protection over the face. Lessons are first of all given 
in the elaborate etiquette of dueling, and next comes 
Instruction in the necessary "deportment." 

Last and most important of all comes the duel 
proper, with the measuring out of the ground, the load- 
ing of the powerful spring pistols with the soft clay 



balls, and the aiming on the part of each combatant at 
a vital spot — usually the head. No doubt the knowl- 
edge that the shooting is innocuous tends to make the 
duelists' aim very accurate, but there can also be no 
question that it familiarizes a man with the entire 
routine of a procedure which, without this initiation, 
would be extremely disconcerting to the bravest. 

Needless to say, the majority of the pupils by no 
means have real duels upon their hands; but among a 
passionate people like the French, quick to anger and 
to avenge real or fancied insult, there is no lack of 
attendance at the various schools, of which three or 
four have already been opened in the French capital. 
The largest of these is a handsome saloon on the first 
floor in the Rue CastigHone, and its seances are at- 
tended by crowds of the gilded youth of Paris, who 
are attracted thither by the novelty of firing direct at 
the living man, and watching the comedy of farcical 
duels, which may become very real ones at a day's 
notice. 

m- *■»■ * * 

COMPARISON OF A TURBINE AND A RECIPROCATING 
ENGINE FOR THE UNITED STATES NAVY. 

Although we have been rather late in taking up 
the question of the marine turbine in this country, it 
is gratifying to know that the two most successful 
forms of the turbine, the Parsons and the Curtis, 
the former a British, and the latter an American de- 
velopment, are now under construction for use in 
American-built vessels. Of the various marine tur- 
bine installations proposed or in. course of construction, 
perhaps the most interesting is that which is being' 
built by the Fore River Shipbuilding Company for the 
United States scout "Salem." The "Salem" is one of 
three 24-knot ships which were authorized in 1904, and 
whose contract was signed in May of 1905. In de- 
signing these vessels, the government wisely determin- 
ed to use the opportunity here afforded to test the 
relative efficiency of the turbine and the reciprocating 
engine in the propulsion of fast ships. The contract 
for the construction of two of the vessels, the "Birm- 
ingham" and the "Salem," was awarded to the Fore 
River Shipbuilding Company, and the third vessel 
was given to the Bath Iron Works, Bath, Me. The 
two ships which are being built by the Fore River 
Company, the "Birmingham" and the "Salem," will 
be equipped respectively with reciprocating engines 
and Curtis turbines, while the "Chester" will be 
driven by Parsons turbines. The engines of the "Birm- 
ingham" will be of the twin-screw vertical expansion 
type; those of the "Chester" will consist of four tur- 
bines, driving four propellers, while the "Salem" will 
be driven by twin-screw turbines. 

These navy scouts will be 420 feet long, 47 feet 1 
inch in beam, and the mean draft will be 16 feet 9 
inches, on which draft they will displace 3,750 tons, 
the full-load draft being 4,687 tons. Each ship will 
be armed with twelve 3-inch rapid-fire guns and two 
of the new 21-inch turbine torpedo tubes. The con- 
tract calls for a speed of 24 knots with a development 
of 16,000 horse-power. 

The accompanying engraving affords a striking com- 
parison of one of the Curtis turbines built for the 
"Salem" and one of the triple-expansion marine en- 



gines built for thft battleship "Vermont." The turbine Is 
of 8,000 brake hcWe-power and the reciprocating engine 
of 8,250 horse-power. A comparison of the dimensions 




How the Polite Art" of Dueling is Learned in France. 

Thus tJarbed, Two Mem Fire Clay Bullets at 

Each Other. 

and weights of the two engines is greatly in favor of 
the rotary type. 

TUBBINE ENGINE. 

Length over all 16 feet 2% inches. 

Width over all 13 feet 6 inches. 

Height over all 12 feet 6 inches. 

Length over stuffing boxes. .14 feet 5% inches. 

Length over all, shaft 23 feet 7 inches. 

Size 120 inclk-r. 

7 stage, R. P. M 350 

Weight 102 tons. 

RECIPROCATING ENGINE. 

Length over all 33 feet 6% inches. 

Width over all 11 feet 3 inches. 

Height over all 21 feet 9 inches. 

Length over all, cylinders. .32 feet 9 inches. 

Length over all, crankshaft. 31 feet 1 inch. 

R. P. M 120 

Weight 153 tons. 

The above shows that on practically every point of 
comparison recorded, the turbine has an advantage 
and particularly in the matter of length, height, and 
weight, being only half as long, not much over half cs 
high, and only two-thirds as heavy. The tests on 
an experimental turbine, built expressly for test- 
ing this type of turbine, show that in steam consump- 
tion there is a proportionately fine economy. 




Turbine for Scout " Salem." Triple-Expansion Engine for Battleship " Vermont." 

Length, IB feet Z% inches, Height. 12 feet 6 inches. Weight, 102 tone. Length. 33 feet 6H niches. Height, 21 feet 9 Inches. Weight, 153 tons. 

AN 8,000-HORSE-POWER CURTIS TURBINE AND AN 8,280 HORSE-POWER RECIPROCATING ENGINE BUILT FOR THE UNITED STATES NAVY. 
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Two Photographs Taken at a Recent Ascent of Major Von Parseval's Airship, 



1.— Pan. 

2.— Motor. 
8.— Clutch. 
4. — Had ia tor. 
3.— Gasoline Tank, 



THE PARSEVAL DIRIGIBLE 
AIRSHIP. 

BY DR. ALFRED GRADENWITZ. 

The ability of steering 
motor-driven balloons im- 
parts to the dirigible type 
a considerable military 
value. Endeavors have 
therefore been made in the 
German army to design a 
suitable type of dirigible 
balloon, the more so as the 
same problem has been re- 
cently solved with some 
satisfaction in the French 
army. The attempt de- 
rives additional impor- 
tance from the fact that 
wireless telegraphy affords 
a means oi' communication 
between the airship and 
the commanding officers. 

It may be said that whenever the propelling mech- when deflated fully warranting this method of con- 
anism is disabled, the craft becomes a freely-moving struction. No difficulty has been encountered in ob- 
balloon exposed to the caprices of the atmosphere. taining the necessary staunchness. The strength of 
By reason of the great dimensions of the airship, a the materials used is likewise quite sufficient. In fact, 
clever operator may even then be able, by utilizing the the experience gained in the case of captive balloons, 
contrary winds that blow at different 
heights, to return to his starting point. 
The most valuable feature of a balloon 
as compared with other types of air- 
ship is the minimum of danger attend- 
ing a landing. The main difficulty met 
with in designing a dirigible airship is 
the problem of wind currents. On ac- 
count of these the proper speed of the 
balloon should be higher than the veloc- 
ity of the wind. Whenever this is not 
the case, the balloon will in fact drift 
away. Modern racing automobiles are 
driven at such high speeds, despite their 
comparative lightness, that a solution of 
this problem is rendered possible. Still 
another difficulty is that of designing a 
balloon with sufficient rigidity and stiff- 
ness to deal with any propelling motor 
forces and to insure a sufficient stability 
en route. Without being of excessive 
weight the balloon body should be suf- 
ficiently rigid and solid. Moreover, the 
dirigible should be transportable also when 
empty, since it is not always possible in 
the case of unfavorable weather to pre- 
vent its drifting away and its collapse 
far from the station. The airship is there- 
fore made up of several parts to be trans- 
ported separately on carriages or rail- 
ways. The rigidity en route is secured 
either by building a substantial frame- 
work into the balloon itself (in some 
cases even a sheet-metal cover is pro- 
vided) or by utilizing the natural rigid- 
ity of the inflated balloon body. One of 
these alternatives has been chosen in the 
case of Count Zeppelin's airship, and the 
other in that of the Schwarz aluminium 
airship, which, not being transportable 
when deflated, are bound to be lost in the 
case of an unsuccessful landing. More- 
over, because of the dead weight of the 
framework, large dimensions must be 
given to the gas-bag. The Renard airship and its suc- 
cessors were designed much more happily, stiffening 
being secured by a long, detachable girder suspended 
below the gas-bag. A similar scheme has been adopted 
in the construction of the 

Lebaudy airship. The nat- 

ural rigidity of the gas- 
bag in this instance is 
utilized to a far greater 
extent, the projecting por- 
tions of the gas-bag being 
supported by the internal 
excess pressure. The nat- 
ural rigidity of the balloon 
body has been utilized to 
the highest extent in the 
Parseval airship, without 
subjecting the cover to 
higher strain than in the 
Lebaudy, the internal sur- 
plus pressure being 16 mil- 
limeters (0.629 inch) of 
water as against 20 milli- 
meters (0.78 inch) in the 
Lebaudy. 

Apart from the car, 6 
meters (19.68 feet) in 
length, no provision . is 
made for stiffening, the 
ease with which the air- 
ship may be transported 




Diagram of the Car. 

which must withstand much greater forces in the Wind 
than have ever been produced by aeronautic motors, 
fully warrants the fulfillment of both conditions. In 
order to prevent any oscillations, the cylindrical gas- 




A Near View of the Airship. 

THE PARSEVAL DIRIGIBLE AIRSHIP. 



bag has been fitted at its 
rear end with three rigid 
plane surfaces similar to 
the feathers of an arrow. 
Two of these planes are 
located horizontally on 
the sides of the balloon, 
while the third, carrying 
the rudder (operated by a 
rope) is situated vertical- 
ly below the gas-bag. 

The external shape of 
the balloon is maintained 
by blowing a quantity of 
air corresponding with 
the gas leakage, into two 
air-bags placed at the ends 
under a pressure of 16 
millimeters (0.629 inch) 
of water by means of a 
fan, a special valve al- 
lowing the two air-bags to 
be alternately filled and discharged, for trimming the 
airship. The power required is supplied by the engine; 
it is not necessary to operate a sliding weight by hand 
as in the case of the Zeppelin airship. 

In order to increase the rigidity of the airship, the 
car has been suspended far below the 
airship. 

The propeller, 4.2 meters (13.77 feet) 
in diameter, is situated above the car as 
closely as possible to the latter, being 
thus better protected against damage in 
landing. It is made up of a central frame 
and four blades consisting of a loose fab- 
ric. These blades have been so charged 
with weights as to maintain their proper 
shape and tension, by reason of the cen- 
trifugal forces due to rotation. 

In order to prevent the balloon from 
being carried forward underneath, so as 
to cause the gas-bag to tilt upward, as 
the propeller is started, the car is not 
rigidly connected with the balloon, but 
is suspended so as to swing forward and 
backward in its central plane while main- 
taining its parallel position relatively to 
the gas-bag. As the propeller starts, the 
car is at first drawn forward before the 
balloon shares this motion, when the 
center of gravity being displaced in a 
forward direction, will compensate for the 
tilting action of the propeller. 

Whenever the balloon is retarded by 
counter winds or accelerated by rear 
winds, this device will act in some sim- 
ilar way. Plunging and pitching are pro- 
duced if the car is rigidly suspended. The 
car is free to swing without transmit- 
ting its movement to the gas-bag. 

The motor transmits its power to the 
propeller through a double bevel gearing. 
The dimensions of the balloon are: 
Length, 48 meters (157.48 feet) ; diam- 
eter, 8.57 meters (26.43 feet); capacity, 
2,500 cubic meters (3,269.75 cubic yards). 
Weights of the Balloon: Cover, 600 
kilogrammes (1,322 pounds) ; car, 1,200 
kilogrammes (2,645 pounds) ; gasoline, 200 
kilogrammes (440 pounds) ; water, 100 
kilogrammes (220 pounds) ; passengers, 
300 kilogrammes ( 661 pounds) ; ballast, 460 kilogrammes 
(1,014 pounds); thrust of propeller, 280 to 300 kilo- 
grammes (617 to 661 pounds); diameter of same, 4.2 
meters (13.779 feet). The services of three men, viz., 

the aeronaut, pilot and 
machinist, respectively, 

are required to operate the 
craft, while two men will 
be sufficient after some 
practice. The aeronautical 
operation has been facili- 
tated to a high extent by 
the considerable lifting or 
lowering forces produced, 
without detracting from 
the speed, by placing the 
gas-bag at a very small an- 
gle relatively to the hori- 
zontal line (up to about 5 
deg.) and utilizing the 
aeroplane action on the up- 
per and lower sides. The 
gas-bag may be thus dis- 
placed from its equilibrium 
by several hundred yards, 
and still kept far more 
easily at a given height 
than a freely-moving craft, 
thus insuring a consider- 
able saving in ballast. 
Even if there be a consid. 
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erable excess in weight, the craft will be fit for opera- 
tion as long as the driving mechanism is operative and 
there is a sufficient supply of fuel. 

The Parseval airship has a radius of action of ten 
hours, which period may, however, be lengthened con- 
siderably, if the ballast consists entirely of gasoline. 

The speed is placed at 45 kilometers per hour (27.9 
miles), thus insuring a range of 225 kilometers (139 
miles) in the case of a ten hours' operation in calm 
air. A few hours are required to get the craft into 
working order. A large two-horse wagon is sufficient 
to transport the airship when deflated. 

^ t m t m> 

Ship Elevators. 

In a paper read before the Austrian Engineers' and 
Architects' Society, and reported in the official organ, 
the Zeitschrift des Oesterreichischen Ingenieur und 
Architekten Vereines, Dr. A. Riedler — speaking more 
particularly of the competition for designs for the pro- 
jected ship lift at Preran — pointed out that the results 
of such competitions can never possess any widespread 
applicability, owing to the preponderance of local con- 
ditions influencing the design in every case. The two 
essential considerations, however, in the mechanical 
part are reliability in working and reasonable prime 
cost, and to these may be added as subordinate, though 
important, conditions, simplicity, ease of supervision, 
and accessibility and interchangeability of parts. So 
far as the engineering part of these projects is con- 
cerned, it cannot be determined beforehand with the 
same degree of accuracy as is possible with the ma- 
chinery, but is largely dependent on subordinate cir- 
cumstances, all foundations and underground construc- 
tion being influenced by the nature of the ground. Nev- 
ertheless, it is possible to fix as a standard for under- 
ground construction a limit that will be seldom reached 
in practice, and thereby insure absolute reliability 
in working, by reducing the pressure, set up on the 
site by the structural work, to the natural pressure. 
This ideal cannot be realized in the case of lifts where 
concentric loads, deep foundations, high supporting 
walls, etc., are in question, at least not without great 
expense. On the other hand, in the case of inclined 
plane lifts, this broad condition can be easily fulfilled 
by adopting a suitable form of construction, 
the reliability of working being far greater 
than is attainable in engineering works as 
a rule. 

The inclined plane system is also the 
only One that can be constructed at a low 
cost, but it is essential that only a single 
and sufficiently high speed should be used, 
and that the dry-haulage method should be 
adopted in order to save the weight of the 
water trough. All the plans hitherto pro- 
posed for affording an elastic support to 
ships when out of the water are based 
on an erroneous idea, and calculated to defeat their 
own purpose, the only reliable way being to recog- 
nize the fact that all ships undergo deformation when 
loaded and afloat, and to adapt the supports to the 
actual form of the vessel and then fix them in a 
perfectly rigid manner. The hydraulic press forms 
the best method of carrying out this idea in practice, 
a number of such presses being so arranged on a truck 
that they can be applied to vessels of different build, 
and the press heads covered with a ring of hemp, which 
is forced against the hull by a pressure of two and one- 
half atmospheres, the pressure at the contact surface 
being about one-tenth atmosphere. Then, as the truck 
is drawn out of the water, the weight of the ship 
gradually acts on the rings, and the press valves must 
be closed. If the presses are mounted six feet apart, 
the pressure in each cylinder will not exceed forty at- 
mospheres. Bach press must be operated independent- 
ly, so far as closing the valves is concerned, in order 
that the weight may be distributed uniformly; other- 
wise there is the danger of bending the hull plates 
where the internal pressure is low, and no guarantee 
that the more heavily loaded parts will not bulge to 
a dangerous extent. No difficulty will be encountered 
in packing the press plungers quite tightly, leather 
being a perfectly reliable material. 

In distributing the pressure, the plan recommended 
is to mount every eight presses in two double rows on 
a separate truck, all the trucks being attached to a 
through girder. Wheels running in ball bearings are 
indispensable, the frictional resistance being only 
about one-third that of roller or plain bearings. The 
tractive force is preferably applied by rack and pinion, 
the strains being less than those in the ordinary moun- 
tain railway of this type and the movement freer from 
jolting. Low speed electro-motors would furnish the 
motive power, two pairs of cogwheels being sufficient 
for the reducing gear. Springs on the truck wheels 
are not essential, the hull and track being sufficiently 
elastic to take up the slight irregularities in the rails, 
joints, etc.; and in this system no duplication of the 
lifting plant is necessary, since the rate of haulage 
can be increased to 10 feet per second, owing to the 
low dead weight and absence of water. 

The plant for discharging the ship into the high 



level water may be greatly simplified by providing a 
turntable (turning through an angle of 16 deg.) of 
the same gradient as the rest of the track, so that the 
train of trucks and their load can be run down into 
the water without change of gradient, only the direc- 
tion of movement being reversed. The turntable can 
be operated by a couple of electro-motors at opposite 
sides. This arrangement dispenses with the necessity 
for any protecting wall at the high level, and no ex- 
tensive masonry is required anywhere, the pressure 
on the site being no greater than the natural pressure. 



Official Meteorological Summary, New York, N. "If. 
October, 1906. 

Atmospheric pressure: Highest, 30.59; date, 13th; 
lowest, 29.36; date, 6th; mean, 30.06. Temperature: 
Highest, 74; date, 9th; lowest, 37; date, 12th; mean of 
warmest day, 66; date, 5th; mean of coldest day, 43; 
date, 11th; mean of maximum for the month, 61.8; 
mean of minimum, 50.4; absolute mean, 56.1; nor- 
mal is 55.5; average daily excess compared with 
mean of 36 years, +0.6. Warmest mean temperature 
for October, 61 in 1900; coldest mean, 50 in 1876. Ab- 
solute maximum and minimum for this month for 36 
years, 88 and 31. Precipitation, 4.30; greatest in 24 
hours, 1.21; date, 19th and 20th; average for this 
month for 36 years, 3.70; excess, +0.60; greatest pre- 
cipitation, 11.55, in 1903; least, 0.58, in 1879. Snow: 
Trace. Wind: Prevailing direction N.B.; total move- 
ment, 10.490 miles; average hourly velocity, 14.1 nrtles; 
maximum velocity, 58 miles per hour. Weather: Clear 
days, 5; partly cloudy, 10; cloudy, 16. Thunderstorms: 
Date, 9th. Frost: Date, 11th, 12th, 13th. Fog: Dense, 
date, 20th. 



Automobile Omnibus Lilies in Paris. 

The first of the automobile omnibus lines commenced 
running in Paris not long ago. Experiments had been 
made for a long time past, and the public became ac- 
customed to seeing the omnibuses pass along the 
streets, but the system was not put in actual operation 
until the first week in June, when the line" known as 
the Montmartre — St. Germain des Pres was started, and 
the eleven automobiles were used to replace eighteen 




Side and Bow Elevations of the Parseval Airship. 

of the old form of omnibuses requiring 194 horses in 
all. The time which is needed to make the trip across 
town, which was about 45 minutes, is now reduced to 
25 minutes. These cars have been furnished by the 
well-known automobile firm the Societe Brillie, after 
a sharp competition between many of the leading firms. 
The Omnibus Company of Paris has now ordered as 
many as 90 new cars, which are to be used upon six 
lines in the city to replace the horse vehicles. These 
lines will be put in service from month to month so 
that they will all be in operation at the end of this 
year. It is proposed to start up soon the second 
line, running from the city hall to the Neuilly gate. 
All the cars are built after the general lines of the 
company's standard double-decked omnibus. 



A Bricklaying Feat. 

In the erection of the House of Representatives office 
building, adjacent to the United States Capitol at 
Washington, an interesting fact has developed in con- 
nection with the brick masonry work. The first brick 
was laid at the site on the afternoon of July 5, 1905, 
and on July 3, 1906, there had been laid in the walls 
11.000,000 bricks. This is believed to be the greatest 
number of brick laid on any building in one year 
in the United States, and probably in the world. One 
of the causes conducing to this record-breaking feat 
was the remarkably "open" winter of 1905-06. In 
those winter months the work continued almost with- 
out interruption from either snow or cold, and not 
more than twelve or fifteen days were lost during the 
entire winter by reason of weather conditions. 
— m i « i m 

Water-proof glue is manufactured of gum shellac 
three parts and India-rubber one part by weight, these 
constituents being dissolved .in separate vessels in 
ether, free from alcohol, subject to a gentle heat. 
When thoroughly dissolved, the two solutions are 
mixed, and kept, for some time in a vessel tightly 
sealed. This glue resists, the action of water, both 
hot and cold, as well as most acids and alkalis. If the 
glue is thinned by the admixture of ether, and applied 
as a varnish to leather along the seams where this 
has been sewn together, it renders the joint or seam 
water-tight, and almost impossible to separate. 



THE STORY OF THE DISCOVERY OF THE FIRST 
ANILINE DYE. 

BY SIR- WILLIAM HENRY FEHKIN. 

My father was a builder. In early childhood I be- 
gan to think about the choice of an occupation, and as 
I took an interest in everything that went on about 
me, I thought I should probably follow in my father's 
footsteps, and I busied myself with practical carpentry 
at every possible opportunity. I remember also that I 
took a lively interest in the applications of the lever, 
the screw, and the 1 wedge, of which I occasionally saw 
practical examples. The reading of some descriptions 
of steam engines and the like awakened an interest in 
machine construction, and I spent much time in mak- 
ing drawings and wooden models. . I was also very 
much interested in painting, and even had, for a short 
time, the foolish idea that I should like to become an 
artist. I believe that the practical knowledge of me- 
chanics which I thus acquired in early youth has ex- 
erted a lasting influence upon me, and I never lost the 
appreciation of its value. 

Shortly before my thirteenth birthday something 
occurred which was destined to determine my final 
choice of an occupation. A young friend who had a 
cabinet of chemical apparatus showed me some experi- 
ments of a very elementary sort, including the crystal- 
lization of soda and alum, and these experiments 
seemed to me so wonderful (and indeed every forma- 
tion of crystals appears wonderful to me to this day) 
that I saw that chemistry was something far higher 
than anything that I had yet met with, and my ambi- 
tion to become a chemist was awakened. I thought 
that I should be happy if I were apprenticed to an 
apothecary, for I could make experiments at odd times; 
but circumstances intervened which led to a still bet- 
ter result. Until that time I had attended a private 
school in the neighborhood, but I now left it and, at 
the age of thirteen, entered the City of Uondon School. 
In this public school lectures on chemistry and physics 
were given, very strangely, during the noon recess. 
It was the only school in the country in which these 
subjects were taught. I had not been there long be- 
fore the teacher, Thomas Hall, B.A., observed my great 
interest in the lectures, and permitted me to assist in 
preparing the lecture experiments. This 
raised me to the highest pitch of enthusi- 
asm. I often went without my luncheon in 
order to find time for my work in the dread- 
ful place that in that school was called "the 
laboratory." 

Hall had heard a few lectures by Dr. Hof- 
mann, and had worked with him for a short 
time in the Royal College of Chemistry in 
Oxford Street. When I was fifteen years 
old he had several conversations with my 
father, and the result was that I went 
to Dr. Hofmann, to study chemistry 
under his direction. (I am afraid that my 
father, although he said nothing, was displeased 
at the time, for I know that in accordance with 
his wish I should have become an architect.) I 
soon finished my course of qualitative and quantita- 
tive analysis, and took up research work. Strangely 
enough, the first subject that Dr. Hofmann selected for 
me was anthracene. The raw material was obtained 
from Mr. Cliff (the manager of Bethel's tar works). 
Unfortunately, Laurent had assigned to this hydrocar- 
bon an erroneous formula (C, ri H 12 ), and although I had 
prepared and analyzed anthrachinone (Laurent's an- 
thracenuse) and other derivatives, the figures I ob- 
tained would not fit any possible derivative of C 13 H ]2 . 
Notwithstanding this, the experience thus acquired 
and the material and derived products obtained all 
became useful to me when I began to work on alizarine 
many years afterward. Dr. Hofmann next gave me as 
a subject the action of cyanogen chloride upon naph- 
thylamine, and after I had purified naphthaline and 
made from it nitronaphthaline and then naphthyl- 
amine — operations which one had to do for one's self 
in those days — the remaining part of the investigation 
was soon finished, though it was not published until 
some time afterward. I was now about seventeen 
years old, and became an assistant in Dr. Hofmann's 
experimental laboratory. Before I go on I must here 
give expression to my profound feeling of indebtedness 
and gratitude to Dr. Hofmann for his brilliant method 
of teaching, for his stimulating enthusiasm in scien- 
tific investigation, and for the interest which he took 
in me during my studies. 

I now come to the period connected with "mauve." 
As Dr. Hofmann's assistant I was occupied all day 
with his researches (which at that time were con- 
cerned chiefly with the phosphor bases). I therefore 
carried- on my own work in the evening and at other 
spare times at home in my scantily furnished labora- 
tory, and there it was that, in the Easter vacation of 
1856, when I was just eighteen years old, I discovered 
"mauve." As is known, I was led thereto by an at- 
tempt to produce quinine artificially from allyltol- 
uidine, which caused me to study next the oxidation 
of aniline. Now, when in experimenting with the dye- 
stuff thus obtained I found that it was a very stable 
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body .that produced on silk a beautiful violet, exceed- 
ingly resistant to light — being in this respect very 
different from archil, which was then employed in silk 
dyeing — it appeared to me that it would be a useful 
dye if it could be produced in large quantities. But 
its probable cost of production made this seem almost 
hopeless, and such would indeed have been the case 
had it not possessed so strikingly intense a dyeing 
power. I quietly continued my investigations, sought 
to determine the formula for the dyestuff, etc., and at 
the same time I obtained an. introduction to Messrs. 
Pullar, of Perth, who gave a favorable opinion of the 
specimens of dyed silk submitted to them. When the 
summer vacation came and I had more time at my 
disposal, I undertook, with my brother's assistance, 
technical experiments on a, very small scale, in -which 
one or two ounces of the dyestuff were produced. 
Then, on August 26, 1856, the process was patented. 
Soon afterward, during a visit to the dyeworks of 
Messrs. Pullar in Perth, I made experiments, in con- 
junction with them, in dyeing cotton and other mate- 
rials. They were also good enough to take* me to some 
print works at Mary Hill near Glasgow, where experi- 
ments in printing were begun. As the results, so far, 
were satisfactory and the opinion of the dye was favor- 
able, it was decided to undertake its manufacture. 
Consequently, I did not return to the Royal College of 
Chemistry at the end of the vacation. I must confess 
that, after taking this step, I experienced considerable 
apprehension that the undertaking might prove a fail- 
ure, and I was also worried by the thought that my 
technical work would put an end to my scientific 
researches. 

As sufficient knowledge concerning the practical 
operation of the process of manufacture was yet lack- 
ing, and as the dye had also not been fully 
tested on large quantities of material, it was 
not possible to begin the manufacture on a 
very large scale. My father had confidence 
in me and in the invention, found the required 
capital, and joined with me and my brother 
in the enterprise, under the firm name of 
"Perkin and Sons." 

After the necessary land had been ac- 
quired, the erection of the factory was com- 
menced about the end of May or the begin- 
ning of June, 1857. As my father was an 
architect, the buildings were quickly erected, 
and by the end of the year a sufficient 
plant was ready for operation to enable 
us to begin making the dyestuff and de- 
livering it to* silk dyers. This was in De- 
cember, 1857. 

In an article of mine, "On the History of 
Alizarine," may be found the print of a 
hasty pencil sketch of the factory, which I 
made early in 1858, or less than a year after 
the commencement of building.* 

But much yet remains to be told of the 
difficulties which were connected with the 
first commercial production of the dye, and 
which continued for some time longer before 
they were gradually overcome. At the time 
when we set the factory going I had no 
knowledge of chemical factories except what 
I had learned from a few books, and I 
had only once been, for a few minutes, 
inside a chemical factory, and that an 
alum factory. Had I, however, seen the apparatus 
then commonly employed in chemical manufactures, 
this would have been of but little value to me, because 
the new industry required its own peculiar appliances. 
As the materials were more costly and the methods 
more refined than those of other chemical factories, 
the> apparatus also necessarily had to be of a far higher 
class and more . carefully constructed. And not only 
Ihis, but it had to be newly invented, and practical 
directions for its manufacture had to be given to the 
makers, for it was astonishing how little the practical 
men of those days could help one with suggestions of 
their own. The waste of valuable time caused by the 
delays in their work, and their imperfect understand- 
ing of the directions given them, were at times very 
discouraging. Luckily, I had a little practical knowl- 
edge of machine construction and mechanics, and this 
was invaluable to me at that time. Fortunately, also, 
very little, if any, of the apparatus designed failed of 
its intended purpose. 

In the chemical part, also, many difficulties had to 
be overcome. The manufacture of aniline, which could 
then be found in but very few laboratories, was no 
simple matter. Benzol was not made in large quanti- 
ties, and when it was obtained it was of very variable 
composition, so that it had to be purified. Its conver- 
sion into nitro-benzol at moderate cost likewise proved 
difficult. Strong nitric acid was not manufactured ex- 
cept in very small quantities and at exorbitant prices, 
and as we did not wish to engage in its manufacture, 
v,e tried a mixture of soda, saltpeter, and sulphuric 
acid, and in this way produced large quantities of 
nitro-benzol, an operation which, however, required 



great care. The extraction of the dye and its purifica- 
tion also presented many difficulties. 

On looking back at all the difficulties of the infant 
industry, many of them appear, in the light of our 
present knowledge, so insignificant as scarcely to be 
worth mentioning. Yet they had a very real existence 
in their time. 

But the production of the dye was not all that there 
was to do. The methods of using it also had to be 
developed. In those days dyers were accustomed to 
the use of vegetable dyes only, and they did not know 
what to do with basic dyes like "mauve." I had to 
become, to a certain extent, a dyer and calico printer, 
and I spent much time, first in London and Maccles- 
field in silk dyeing, then in Scotland in calico printing, 
and next in Bradford in finding out how to dye half- 
woolen mixture with "mauve." I could not well spare 
this time from my own factory, but it had to be. 

Verily, this dye was a pioneer, and it made the way 
clear for all that came after it! And what a change 
has come about in dye works and print works! In- 
stead of, as formerly, jealously guarding their own 
secret processes, the heads of factories now expect 
that, on the appearance of a new dye, the chemists 
shall teach them how to use it. 



Utilization of tlie Entire Cotton Plant. 

According to the chemical investigations of Dr. Rob- 
ert R. Roberts, of Washington, D. C, the entire cotton 
plant is a fiber that can be utilized. Dr. Roberts has 
been quietly employed on cotton fiber work for the 
past five years, and has just reached the stage of his 
investigations which would justify him in announcing 
the results of his discovery. He can delint cottonseed 
in five minutes, handing out a handful of seed that 
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One of the Powder Pilling Houses Charging 3-Inch Shells, 

A red flag is flown while this operation is in progress. 
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will rattle like shelled corn. This is done without 
injuring the germinating qualities of the seed, nor 
• does it affect the value of the manufacture of oil. In 
this delinting process Dr. Roberts claims a saving of 
75 per cent, of seed waste in planting, eliminating de- 
fective seed, which will enable the Southern cotton 
planter to use the drill machine in planting, obviating, 
ir. a manner, the enormous expense of chopping out 
the surplus cotton stalks. He claims furthermore that 
his delinting process will effectively destroy the boll 
weevil, whether the eggs or larva? are laid in the 
germinating point of the seed or hibernating in the 
form of a beetle in the loose cottonseed. The seed can 
be delinted, he says, for about $6 per ton. Cotton 
stalks, after the ordinary process of reduction to a 
pulp, become by the new process in thirty-four hours 
a fine fiber, not as long as cotton itself, but similar in 
texture. This fiber, he claims, will make the finest 
paper in the world. 

_ »< a ,» 

Peary's New Polar Record. 

Commander Robert E. Peary has sent a message 
stating that he succeeded reaching latitude 87 degrees 
6 minutes. This is higher than the point reached by 
the Duke of the Abruzzi, who held the record. Peary 
suffered terrible privation and hardship, battling inces- 
santly with ice, storms, and headwinds. No deaths or 
illness, however, occurred in the expedition. 

>Peary wintered on the north coast of Grant Land 
and then traveled by sledge northward. Gales broke 
up the ice, destroyed his caches, and cut off communi- 
cation with his supporting bodies. Drifting steadily 
eastward, however, he reached, the point mentioned. 
On the return his party had to eat eight dogs. 



THE IONA NAVAL MAGAZINE.— II. 

BY WALTER L. BEASLEY. 

(Concluded from page 326.) 
The heart and activities of the Iona naval magazine 
are centered around the storage and manipulation of 
smokeless powder into charges for the large and small 
size guns of the navy, and the black for bursting 
charges for the shells. Some of the more important 
places, therefore, are the powder filling houses, four 
of which are in operation, situated at widely different 
points. These are all small, one-story, wooden struc- 
tures, designed to be unpretentious and isolated owing 
to the possibility of an explosion. One of the accom- 
panying pictures shows the interior of the main filling 
house, which presents about one of the most animated 
and interesting sights to be seen on the island. The 
men are required to wear long white serge suits and 
moccasins; no metal or other articles are allowed in the 
pockets which might in any way cause friction. All 
the tools, funnels, measures, cups, scales, and other 
appliances used are made of copper. Here the delicate 
and somewhat dangerous business of weighing out the 
various smokeless powder charges is done. Even one 
or two grammes difference in weight is carefully ob- 
served. At the Indian Head, Md., proving grounds the 
naval ordnance experts, by tests, determine the powder 
charge best adapted for the various guns. Also at the 
annual target practice similar results as to range and 
velocities are recorded. With the advent of new guns 
and the slight chemical change in the powder, the 
charges are subject to constant revision. This keeps 
the filling-house men constantly employed. Each 
morning the day's supply of powder is brought from 
the magazine in the lead-colored wooden boxes. These 
are zinc-lined, air-tight, and hold 100 pounds. The gov- 
ernment pays seventy cents per pound for 
powder, and furnishes the alcohol to the 
manufacturers. The output of the naval 
powder factory at Indian Head, which is 
about 2,000 pounds per day, is mainly used 
for experimental purposes on the proving 
grounds. Owing to the careful process of 
manufacture, particularly in the final wash- 
ing of the pulp, the powder is said to be 
equal, if not a bit superior, to that obtained 
from the manufacturers. The boxes of pow- 
der are emptied into a long wooden trough, 
and with a copper scoop it is dipped out, 
accurately weighed, and tied up in quarter, 
half, and full charges, in white bags of mus- 
lin. These bags have several wide stream- 
ers for fastening attached, and each is 
tagged with the date of filling and the 
amount of powder it contains. A small igni- 
tion charge of quick-burning black powder, 
to set off the smokeless, is stowed in the 
bottom of each bag. 

They are then placed in large copper cans 
and returned to the magazines, where they 
are held in readiness to go aboard the ships. 
At the time of the writer's visit the big 
charges, 220 pounds for the 13-inch guns, 
were being put up. These are arranged in 
four quarter charges of 55 pounds each. The 
bags when piled on top of one another reach 
to the top of a man's head, and present a 
formidable sight of bottled-up destruction. 
The heaviest charge used in the navy is for 
the new 45-caliber, 12-inch, breech-loading rifles in- 
stalled on the "Connecticut" and "Louisiana," which is 
310 to 330 pounds. As the smokeless powder, owing 
to various atmospheric pressures and different temper- 
atures, absorbs moisture and undergoes a slight chemi- 
cal change, all the smokeless powder is sent to the 
naval storage depot at Dover, N. J. Here has been 
established a. redrying house, where the smokeless pow- 
der is placed in a series of bins or draws where, at a 
steady temperature, it is kept for a regular time. 
Three hundred thousand pounds of smokeless powder 
were redried here last year. No ammunition is put up 
at this point, it being reserved entirely for the storage 
of powder and high explosives. It has an ideal loca- 
tion for this purpose, being seven miles inland and 
entirely isolated. 

Nearly all the powder consumed at Iona Island is 
sent direct from this depot. 

To furnish the great number of bags for the powder 
charges, an extensive sewing plant is constantly kept 
going on the second floor of one of the ordnance build- 
ings in the Brooklyn navy yard. Here, with an elec- 
tric cutter, 50 to 100 thicknesses of muslin are cut up 
at a time into various sized patterns. A series of steel 
dies, at a single operation, cut out great quantities of 
the round bottoms for the bags. Thirty different sizes 
are made for the bursting and propelling charges, rang- 
ing from the 3-pounder to the 13-inch gun. The sewing 
is all done by skilled men operators, a motor being 
attached to each machine. The making of the large 12 
and 13-inch bags, with a half-dozen wide streamers, re- 
quires an extraordinary amount of intricate sewing and 
manipulation. Each is deftly turned and twisted sever 
al hundred times before completion. Besides the regu 
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lar bottom, each bag has an additional compartment loaded in a day. A new rotating band, to give a truer 



made for the ignition charge, having a perforated cen- 
ter. One man turns out on an average fifteen to 
twenty 13 and 12-inch bags a day, and about thirty-five 
of the 6-inch. The longest bag made is for holding the 
entire 6-inch charge, about a yard long. The corn- 



flight to shells from guns in which the rifling has been 
considerably worn by erosion, has been devised. At 
the recent target practice all shells are reported to 
have had a perfectly true flight. Several of the 
smaller filling houses are used to assemble the cart- 



5 pounds, are placed on a hand power press and the 
projectile shoved home. The assembled shell and cart- 
ridges are then run through a gage having the same 
dimensions as the actual guns on board the ship. They 
are afterward packed in wooden boxes up to a weight 
of 123 pounds, and stored for shipment. With a half- 




Interior of the Main Powder Pilling House, Iona Island, Where the Smokeless Powder is Put Up in. Bags Which Constitute the Firing Charges of Naval Ordnance. 



pleted bags are 
stamped on the bot- 
tom with size and 
caliber of the gun 
they are intended 
for, then sent up 
to Iona Island, 
to be filled 
and stored in 
the powder cans. 
Another important 
operation per- 
formed in the fill- 
ing houses is load- 
ing the 13 and 12- 
inch projectiles 
with their bursting 
charge. For the 
former, 50 pounds 
of black powder is 
used, and about 30 
pounds for the 12- 
inch. To hold the 
shells steady and 
to get at the base 
of these huge steel 
missiles, weighing 
over 1,000 pounds 
each, they are 
roped in a sling 
and hoisted clear of 
the floor by a pul- 
ley and chain. The 
point is then low- 
ered a foot or so 
into a stout wooden frame with 
larger than the shell. 




A Full Powder Charge for a 13-Inch Gun. 

of 220 ponndB is stored in 



In four bags of 55 pounds each the charge 
two copper cane 



an opening a trifle 
Then a long narrow bag is. in- 
serted in the shell cavity, and the measured amount 
of black powder is poured through a funnel into the 
Shell. Some fifty of these huge projectiles can be 



dozen new cruisers 
and several big bat- 
tleships soon to go 
in commission to 
equip, and the 
regular routine 
work of the fleet 
to look after, the 
Iona magazine is 
just now one of the 
busiest ordnance 
places of the gov- 
ernment. Owing to 
its superior equip- 
ment and possible 
enlargement, it is 
destined to become 
the most impor- 
t a n t ammunition 
stronghold and na- 
val base in the 
country. The writ- 
er acknowledges in- 
debtedness to Com- 
mander K. Roher, 
U. S. N., late In- 
spector Ordnance in 
the Brooklyn navy 
yard, now of the 
San Juan naval 
station, Porto Rico, 
for courtesies ex- 
Putting in the Bag to Hold the Bursting Charge of 50 Pounds tended. 

of Black Powder for a 13-Inch Shell. « . « , » 

The United 
States ordnance officers are carrying on a series of 
tests with a new bullet which is expected to supersede 
the one used at present in the ammunition for the new 
magazine- rifle. The new bullet is jacketed, but is 
sharper than the earlier form. 




ridge cases and the bursting charges of the 3-inch 
rapid-fire shells used to repel torpedo attacks. Wbile 
in the act of pouring in the black powder charge a 
red flag is kept flying. The 3-inch rapid-fire cartridge 
cases, after being filled with the propelling charge of 




Assembling 3-inch Rapid-Fire Shell and Cartridge. 
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How Smokeless Powder is Handled Before It Is Bagged. 
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CARL HAGENBECK'S NOVEL ZOOLOGICAL PARK. 

BY HAROLD J. SHEP8TONE. 

If there is one individual able to speak with author- 
ity on how a zoological garden should he built and 
conducted it is Mr. Carl Hagenbeck, of Hamburg. For 
half a century now Mr. Hagenbeck has been assisting 
in the erection of zoological gardens in all parts of 



plished. At the back of the lion house, . which is 
artistically covered all over with imitated rockwork, 
there is a space 60 feet wide by 45 feet deep. On three 
sides there are rocks which rise to such a height that 
no animal could possibly jump over them, while they 
are too steep to be climbed. The other side is abso- 
lutely open, but the animals are securely confined to 



there is a distance of 30 feet. No animal could leap 
this, for the inclosure is so designed that it is impossi- 
ble for the animals to take a running jump in that 
direction. 

Eight lions and three Bengal tigers now occupy this 
inclosure. It is only right to add, perhaps, that all 
these beasts are tamed animals; that is to say, they 




Houses and Training School for Lions, Tigers, and Elephants. 



The "Zoo" is Prettily and Aesthetically Laid Out with Lakes and Fountains. 



the world. He is the only individual who is prepared 
not only to lay out a zoological garden complete, but 
to stock it with animals as well. Naturally, a man 
who has devoted his life to the study of zoological 
gardens should hold opinions of his own as to how a 
public zoo should be designed. It has long been his 
wish to build a zoo after his own heart, and to-day he is 
happy in the knowledge that shortly 
his one ambition will be fulfilled. 
At Stellingen, a pretty little suburb 
of the busy port of Hamburg, he is 
hastening the erection of a great 
zoo which, when finally out of the 
builders' hands, will be one of the 
sights of Europe, if not of the 
world. It was the writer's privi- 
lege to spend a few days with Mr. 
Hagenbeck as his guest recently, 
and to inspect for himself this 
novel zoo. He also witnessed the 
placing of some of the lions and 
tigers in what is undoubtedly the 
most unique lion "house" ever de- 
signed and constructed. 

Briefly, this wonderful zoo occu- 
pies thirty-six acres of ground, 
though the proprietor has arranged 
to throw another twenty-six acres 
into the park if desirable. But it 
is the bold and even daring man- 
ner in which it is being laid out 
that calls for special attention. 
Here you can gaze at lions, tigers, 
and other wild beasts appearing to 
the naked eye to be entirely in the 
open, no iron bars or netting inter- 
fering with your view. A descrjp. 
Hon of the lions' quarters will give 
an idea of how this is being accom- 



their inclosure by means of a broad ditch, 15 feet deep 
and half full of water. Immediately in front of this 
ditch is a narrow strip of garden full of tropical ferns, 
plants, and other shrubs, and then comes the public 
footpath. Prom the latter the public gaze at both lions 
and tigers, nothing separating them but the ditch. 
Prom the animals' side of the ditch to the footpath 



are accustomed to the presence of their keeper, who 
can move freely in and out among them. Should an 
animal by any chance fall into the ravine, it can re- 
gain its den by a series of inverted steps at one end 
of the ditch. 

Another interesting sight in this novel zoo is the 
artificial mountain where ibex, mountain sheep, goats, 
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A Group Composed of Camels, Yaks, Llamas, Goats, Sheep, Cranes, Geese, and Other Birds. 

CARL HAGENBECK'S NOVEL ZOOLOGICAL PARK. 



and deer disport themselves. These 
mountains are virtually masses of 
imitation rocks, piled one on top of 
the other. In all there are some 
eight of these mountains, and they 
tower in height from 60 to 150 feet. 
To watch the ibex climb the steep 
sides and jump from one precipice to 
another is a fascinating spectacle. 
The rocks were erected by Mr. Eggen- 
schwyler, a very skilled Swiss expert 
and sculptor. A framework of tim- 
ber and poles was built on pillars 
of brickwork. The whole structure 
was then covered with a layer of 
thick cement. The rocks are so ar- 
ranged that the animals can climb to 
the highest points. To prevent their 



346 



Scientific American 



November io, 1906. 



slipping, small and large pieces of granite stones have 
been put into the cement, to afford the animals a Arm 
foothold in climbing during frosty weather. 

When completed, the garden will really consist of 
four distinct sections. The first of these will be de- 
voted to all kinds of aquatic birds. The second section 
will be reserved for graminivorous animals. It will 
be replete with camels, dromedaries, yaks, llamas, 
ostriches, etc. 'The third section, now finished, is the 
open-air lion inclosure for the big cats. The last sec- 
tion is the artificial mountains which have been de- 
scribed, and which rise behind the lion house. On the 
top of the latter Mr. Hagenbeck will place large eagles 
and vultures, and these birds will move apparently 
at liberty, being only fastened by thin chains. Stand- 
ing, therefore, in front of the first section, namely, the 
lake upon which will be placed the waterfowl, the 
visitor will be confronted by a wonderful 
panoramic view of wild animal life, for 
he will be able to see at one time the 
whole of the four sections and the ani- 
mals confined within them, some 600 
birds and mammals in all. This vast 
collection of animals will appear to be 
able to roam about of their own free will, 
for the visitor will- be unable to detect 
the ditches and other cunningly devised 
arrangements that will confine the ani- 
mals to their allotted inclosures. 

The garden is not expected to be finally 
completed until April next, but when it 
is, there will be other novelties in addi- 
tion to the panoramic view of animals 
already described. Not. the least inter- 
esting of these will be an Arctic land- 
scape, showing an iceberg supposed to be 
stranded on a rocky coast. At the foot 
of this iceberg polar bears will disport 
themselves. To the right of this there is 
a large basin where seals and sea-lions 
will congregate. Immediately behind 
them, on raised ground, reindeer will 
roam. Then there will be a group of na- 
tive villages populated by races from all parts of the 
world. There will also be an extensive playground for 
children/where they can amuse themselves in gymnas- 
tics or games of all kinds. To provide further amuse- 
ment for young and old, Mr. Hagenbeck will arrange 
that a number of elephants, dromedaries, camels; small 
ponies, and dwarf donkeys will be available for rides, 
as well as sundry vehicles drawn by antelopes, llamas, 
ostriches, and Shetland ponies. There will also be a 
restaurant and a concert room. 

"My whole idea," said Mr. Hagenbeck, "is to erect a 
zoological garden in a natural manner. I shall place 
my animals in surroundings as much like their natural 
haunts as possible. I fully believe that hitherto ani- 
mals have been too cramped in our zoos, and also not 
allowed enough open-air exercise. I 
shall give my animals here plenty of 
room to move about freely in their in- 
closures, and also keep them in the 
open air as long as possible. Fresh air 
is necessary for every living creature, 
and I feel convinced that one of the 
faults of present-day zoos is the keep- 
ing of animals in heated houses — ani- 
mals, I mean, that could easily become 
acclimated. I feel sure, too, that zoo- 
logical gardens of the future will be 
erected on this plan. Already, commis- 
sions from the United States, South 
America, and Japan have arranged to 
come here in the spring and inspect 
the park." 



being there converted into steam, the lump is split 
into parts, or the surface becomes corrugated and 
cavernous, thus offering a larger area of carbon to the 
active oxygen of the air: If the water is in excess of 
the amount which will do this, it then no longer aids 
combustion, but retards it. Again, if the coal is fine, 
a small dampness, nothing approaching wetness, how- 
ever, may increase combustion by holding the particles 
apart, thus permitting! the air to be admitted. In 
short, water on coal favors combustion, when it does 
favor it, only by assisting the oxygen of the air to 
find more ready access to the surfaces of the carbon. 

Of course, where the fire is large and hot, the draft 
strong, and oxygen or hydrogen affinities other than 
carbon are in presence, then water may be decomposed 
into its gases = 2 H + 0. If the heat is extreme, un- 
stable compounds and environment suitable, the anom- 




Artificial Mountain for Ibex, Mountain Sheep, and Goats, 

aly is witnessed of water causing fire to burn fiercely, 
with great show and crackle, by furnishing inflam- 
mable gases. 

A man, who burned coke in his furnace, obtained 
his supply from a local gas works. He complained 
that the furnace was at fault. Fires were hard to 
make, and never grew vigorous. He told me his 
troubles. I asked him the color of his coke; he said 
it was dark. Then I recommended him to ask for 
dry coke. He said his coke was dry. But the interior 
of air-cooled coke is usually a beautiful steel-gray, 
water-cooled coke dark and uninviting to the eye. He 
investigated, and found that the workmen at the gas 
works sprinkled the glowing coke to cool it as soon 
as it was withdrawn from the retorts, thus adding 



Some Curious misconceptions. 

BY THALEON BLAKE, C.E. 

It is customary to accept without 
question old folks' sayings, and even 
popular views of mechanical opera- 
tions and of chemical phenomena. A 
little observation, or a few experi- 
ments, will disprove or confirm many 
of these. The laws of physics are 
simple, and easily understood, yet many people, who 
would know better were they to think about what they 
so credulously accept and repeat, are deluded to an 
extent which would, no doubt, be laughable to them- 
selves if they could see clearly. 

For example, it is often asserted that water on 
bituminous coal both aids combustion, and "makes 
the coal last." Housewives, office men who live where 
this coal is used, and who are compelled to maintain 
stove or furnace fires, are firm believers, as a rule, in 
this paradox. That water on coal cannot do both, 
these people would know if they but thoughtfully con- 
sidered it a minute. The facts are these (and any one 
may easily verify them): In a light fire, that is to 
say, a stove or house furnace, water sprinkled on large 
lump-coal really causes it to burn more rapidly. It 
soaks into the strata, into the porous surface, and, 




oxide was exposed to air in which moisture was liable 
at times to permeate. But the foreman was cer- 
tain; and, indeed, his steel thus protected was pro- 
tected. Some other machinists in other shops and in 
other cities, used the same means to prevent rust. 
All of these said that it worked well. Many, however, 
either did not use it or had no faith in it. Mean- 
while, the foreman of whom I first wrote, went to an- 
other shop, where he learned that there was an at- 
mospheric condition in which quicklime did not pre- 
vent rust. He was astonished. Together we experi- 
mented. The chemical equations are: CaO + H 2 = 
Ca(OH) 2 . But calcium hydroxide absorbs carbonic 
acid gas— Ca(OH) 2 + C0 2 = CaC0 3 + H 2 0. It was 
this last H 2 which made me question the utility of 
thus preventing rust. We came to the conclusion that 
this H 2 evaporates in a dry atmosphere, and leaves no 
rust marks, provided that the CaO is 
renewed often ; that it itself causes rust 
if the CaC0 3 is old and the atmosphere 
not uniformly dry; that as a rust pre- 
venter, quicklime is neither infallible nor 
the best under the most favorable circum- 
stances. For it is self-evident that a sub- 
stance which prevents rust by absorbing 
the moisture on the steel, may in the end 
be harmful, since it eventually gives off 
moisture when its final chemical trans- 
formation is consummated. 

In conclusion, many ludicrous mistakes 
are daily committed even by persons 
whose educational advantages have been 
exceptional. A lawyer, whose scholastic 
career had been exceptionally long and 
full of honors, became the victim of a 
liver complaint for which, as part of the 
treatment, his physician prescribed calo- 
mel and soda, in tablets. The apothe- 
cary from whom he purchased the tablets 
placed a label on the bottle, on which 
Was printed "Mercurous Chloride (mild), 
1/10 gr. with Soda Bi-carb. 1 gr." These 
used, the man of many degrees, given 
him by colleges of note, happened to wish to buy more 
tablets when away from home. The second druggist 
furnished a label exactly like the first, except for 
the omission of the word "mild." Tlie lawyer refused 
to take them, alleging that, as his complaint was not 
yet dangerous, the "mild" tablets were amply strong 
enough for him. No argument, no explanation which 
the druggist advanced had any weight with this skepti- 
cal customer. When the lav yer returned to his home, 
he proudly told his physician how his acuteness had 
penetrated the second apothecary's evident desire to 
substitute strong tablets for a mild kind! The dis- 
tinction which mild was intended to convey, it is 
hardly necessary to explain as it will occur to all 
readers, is that between mercurous and mercuric chlor- 
ide, calomel and corrosive sublimate, 
a common medicine and a deadly poi- 
son. 

The habit of thinking of causes and 
results, of reasoning about phenomena, 
is what, applied to mechanics, makes 
inventors; applied to physics and 
chemistry, makes discoverers; and, 
lastly, applied to every-day details, 
makes them interesting and us ever- 
developing students in the mysteries 
of Nature and of Life. 



Tame Zebras Broken to Harness. 
CARL HAGENBECK'S NOVEL ZOOLOGICAL PARK. 

25 to 50 per cent to its weight. They "watered their 
stock," but honestly, as' the foreman was convinced 
that, if anything could, water was sure to "aid com- 
bustion." The furnace was thus exonerated. 

Perhaps every professional man, whose work has 
brought him into contact with "practical" men of the 
trades, has been struck with 'the ingeniousness of many 
of their "secrets." But not always does their practice 
succeed. To be sure, theory and practice are not 
synonymous; success may not come to practice based 
on theory. But theory is an excellent thing with 
which to be acquainted when practice is being in- 
vestigated. I once knew a foreman of a machine shop 
who was positive that all he had to do to keep the 
demon rust from devouring steel parts to lathes, and 
so forth, was to dust them with quicklime. I did not 
like the chemical equation which ensued when calcium 



Reactions of Bearberry Leaves. 

The following reactions form a use- 
ful means of distinguishing bearberry 
leaves from their chief adulterants: 
On two rows of slides lying on a piece 
of white paper place drops of vanil- 
lin-hydrochloric acid and drops of 
fresh solution of ferrous sulphate; in- 
troduce into each a section of the leaf 
to be tested (it being of no conse- 
quence whether the section is thick or 
thin, longitudinal or transverse). In 
vanillin-hydrochloric acid sections of 
A. uva-ursi and of V. vitis-idwa de- 
velop a crimson color due to the presence of a gluco- 
sidal tannin, while those of B. sempervirens and V. 
myrtillus produce scarcely any color. With ferrous sul- 
phate the liquid in the case of A. uva-ursi becomes blu- 
ish-black, while with the others it is scarcely colored; 
the section of A. uva-ursi becomes at the time black, 
that of B. sempervirens remaining uncolored, and 
those of V. vitis-ida-a and V. myrtillus being darkened. 
It is thus possible to distinguish bearberry leaves from 
these possible substitutes without the aid of a micro- 
scope. — Pharm. Ztg. 

A reinforced concrete standpipe, 50 feet in diameter, 
106 feet high from the inside of' the bottom of the tank 
to the top of the cornice, and with a capacity of 1,500,- 
000 gallons, has been completed and is in service in the 
waterworks system of Attleboro, Mass. 
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A NEW STEEL -PLATE PRINTING AND EMBOSSING 
MACHINE. 

BY A. FREDERICK COLLINS. 

In a recent issue of the Scientific American there 
was described and illustrated a new engraving machine 
that, under the guidance of a mere boy, would cut letters 
on a steel plate three times as rapidly as the most ex- 
pert hand engraver. This was a very great step looking 
toward the production of cheap engraved stationery, 
but it was soon found that in order to keep up with 
the output of these machines, new methods must be 
devised in printing and embossing from the dies. 

In the old method of printing from the die, after the 
letters have been cut into the steel block, the hand 
stamper makes a counter and fastens it to the die with 
glue; then the ink is rubbed on the die with a brush. 
The surplus ink on the face of the die is then carefully 
wiped off; for if the slightest trace of ink remains, the 
sheet is wasted. The sheet is next adjusted and the 
screw of the press turned until the die strikes the 
paper, and forces it up into the sunken letters. The 
paper is then removed and set aside to dry, when the 
operation is repeated. The new machine is in reality 
a printing press, but a wonderful one when it is 
taken into consideration that it inks, stamps, and 
delivers as many impressions in an hour as the 
most skilled hand stamper can turn out in a day. 
The mechanism for accomplishing this result is 
naturally more complicated than an ordinary 
press; but a study of the accompanying drawing 
and the photographs will serve to show the princi- 
ples involved. As in all job presses, the machine 
comprises a platen on which the paper to be em- 
bossed is placed, but the bedplate that holds the 
die, instead of being fixed in its position, is mov- 
able, and the rocking movement of the die bed- 
plate causes the ink-wiping mechanism to be 
brought into operation and the inking roller to be 
carried to and from its source of supply and to the 
die-plates. By a novel arrangement of the differ- 
ent parts the steel die-plate is maintained in such 
a position that it is in full view of the operator, 
except, of course, at the moment when the actual 
imprinting and embossing is taking place. 

The frame of the machine is indicated at 1 in 
the drawing. The opposite sides, 2, of the bed 3 
are connected by pivots with the frame through 
the links 4. The inner end of the bed is pivoted 
upon the shaft 5, the latter also serving as a bear- 
ing from the inner end of the frame 6, which car- 
ries the matrix support or impression sheet table. 
The inking mechanism comprises a reservoir 7, 
and arranged to revolve within it is the feed roller 
driven by a belt from a pulley on the shaft 8. 

The die-inking roller includes a rod 9, having a 
central concentric pad portion 10, and is normally 
supported at its ends in the adjustable bearings 
11, at the lower ends of the guide slots 12, in the 
opposite sides of the frame. It will be observed 
that the slots, while vertical at the lower ends, 
incline at an upward angle toward the rear part 
of the machine, the purpose of which is to bring 
the pair of curved figures, 13, straddling the rod 9, 
to a position so that the latter will be carried by 
their movement up the rearward inclines of the slot 
and will deposit the rod into the depressions 14, which 
serve as temporary bearings while the ink pad is re- 
ceiving a fresh supply of ink from the feed roller (not 
shown in the cut). The inking roller 10 rotates upon 
the die-plate 
15, and thor- 
oughly and 
evenly inks its 
surface while 
passing be- 
neath it. 

The devices 
employed t o 
wipe the die- 
plate to clean 
its surface 
from the i n k 
com prises a 
roller 16, made 
of soft or 
yielding mate- 
rial mounted 
so that it will 
revolve upon 
the rod 17, 
whose opposite 
ends are passed 
through verti- 
cal slots or 
ways 18, in 
the opposite 
sides of the 
frame. Pen- 
d a n t connec- 
tions support- 
ing a weight 
19 are provided 




THE OLD METHOD OF PRINTING AND EMBOSSING FROM 
STEEL DIES, IN USE FOE THE PAST CENTURY. 




16, so that the "wiping 1 surface is changed intermit- 
tently. The lower end of the rod 23 is furnished with 
a friction roller, which is placed in a position to be 
struck an upward blow by the lever arm 24. The oppo- 
site end of the lever is fitted with a friction roller, 
and is located in the path of the cam swell 25 on the 
disk 26. As the disk rotates the cam swell strikes 
the lever 24, swinging it and thus raising the rod 23, 
and causing the arm 29 thereon to communicate, 
through a spur, a quick partial turn to the yoke rod 
30, carrying the pawl 31. The latter being in engage- 
ment with the corrugated surface of the drum 32, and 
holding the paper fast to it, turns the drum abruptly 
a partial revolution against the tension of a spring, so 
that when the cam 25 performs its function, the paper 
is drawn sharply around the roller 16, and as this 
action is timed to occur when the roller is upon the 
die-plate, the surface of the latter is effectively cleaned. 
In operation, the paper to be printed and embossed 
is placed on the platen while the machine is in the 
open position illustrated. When the flywheel is re- 
volved, a pinion 7 carried by the flywheel rotates a 
gear, which in turn transmits its movement to the 
disk, and through cranks and links moves the bed 
carrying the die and the platen from the open posi- 
tion to a closed position, when the impression is 
made. 

In this movement the rollers have been raised 
in their respective slots by the bed carrying the 
die and the extensions, while the shaft which 
operates the beds, striking the projecting arms, 
has deflected the Angers and carried the roller 
with its inking pad on to the feed inking roller. 
In the first stage of this movement, however, the 
die plate has passed under the inking roller, and 
thence beneath the wiping roller, while the cam 
at this moment acts in the manner above de- 
scribed to suddenly turn the drum, and draw a 
quota of paper across the surface of the roller im- 
pinging on the die. This occurring while the die 
is passing beneath the wiping roller acts very 
effectively in cleaning the ink from the die sur- 
face, and the subsequent imprint and embossment 
is performed quickly and without disfiguring the 
sheet impressed. 



SIDE ELEVATION OF THE PRINTING AND EMBOSSING MACHINE. 

at the opposite ends of the rod 17, for the purpose of 
exerting a uniform pressure to hold the wiping roller 
against the surface of the die-plate as the paper passes 
under it. A strip of paper 20, from the roll 21, passes 
over the roller 22, and thence around the wiping roller 



Employment of Atmospheric Nitrogen for the 
Preparation of Manures and Other Chemicals. 

When barium carbide is heated in an atmosphere 
of nitrogen to about 1,000 degs., it is converted 
into a mixture of barium cyanide and barium cy- 
anamide; calcium carbide, on the other hand, 
gives, under the same conditions, only calcium 
cyanamide. The latter substance, containing in 
the raw state 20 per cent of nitrogen, is considered 
to be as good as ammonium sulphate for agricul- 
tural purposes; in contact with moist earth and 
carbon dioxide it is converted by the help of cer- 
tain bacteria into calcium carbonate and cyana- 
mide, which then probably passes into urea, am- 
monia, and finally into nitric acid; in the absence 
of all bacteria these changes take place much more 
slowly. Calcium cyanamide may also be used as 
the starting point for the preparation of ammonia 
and its salts, of cyanamide, urea, dicyandiamide, di- 
cyanamidine, and of guanidine; it also finds application 
in the preparation of indigo by the fusion of the alkali 
salts of cyanamide with phenylglycine and in the hard- 
ening of iron. Dicyandiamide added to explosives 

lowers their 
c o m b u stion 
t emperatures. 




— Zeit. 
Chem. 
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THE NEW PRESS FOR PRINTING AND EMBOSSING STATIONERY FROM STEEL DIES. REAR VIEW OF THE MACHINE. 



The largest 
casting ever 
made in the 
United States 
has recently 
been complet- 
ed by the Beth- 
1 e h e m Steel 
Company; it is 
the frame for 
a 17y 2 -foot gap 
hydraulic riv- 
eter for the 
Lehigh Valley 
Railroad shops 
at Sayre, Pa. 
It is design- 
ed for a maxi- 
mum pressure 
of 150 tons 
per square 
inch. A spe- 
cial truck was 
req nired to 
transport the 
machine to its 
destination. 
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An Aid to Modern Business 



By ISAAC F. MARCOSSON 



There was a time when personality ruled 
business and gave it an imperishable tradi- 
tion, when vast commercial enterprises 
sprang from one man's efforts and generations 
plucked the rich fruits of his endeavors. It 
was the era of the business men of the old 
school, the forerunners of the builders of our 
empire of industry. Perhaps it was some 
shipping prince whose fleet of clipper ships 
touched at far-away wharves to exchange 
Yankee products for the' treasure of the 
storied East ; perhaps it was a merchant king 
who turned cheese into dollars and ruled a 
dusty counting-room with an iron hand ; or 
perhaps it was some mill lord from whose 
myriad looms was spun the glittering fabric 
of a great fortune. But whether the old 
master of trade moved with stately mien 
and ponderous gait through ship, mill, or 
store, his business was conducted after the 
very simple and unwritten law and in the 
good old way. 

"Why bother about frills and secre- 
taries!" said these old merchants as they 
made their way serenely amid the changing 
tides of men and affairs. Personality and 
integrity were the very Gibraltar upon 
which the unyielding structure of their 
fortunes were reared. There was dignity 
and glamor about their calling. It was a 
very great honor to be a great merchant. 
These men merged their names into the his- 
tory of their times, and they turned "keen, 
untroubled" faces upon the dangers that 
hurled lesser men to their ruin. When they 
died, their sons succeeded them. Sons 
came and sons went, and old businesses 
seemed destined to go on forever. 

But as these old merchants faded from 
the market-place swift changes were shak- 
ing the foundations of the regime that long 
years of fidelity had builded. A wonder- 
ful commercial expansion swept the coun- 
try, uprooting all business traditions. It 
followed a marvelous development, the 
annexing of every state and country to the 
growing empire of business. Invention 
had come to the aid of business and sped 
it on with tingling leaps. A fleet of steel 
steamers succeeded every old-time clipper 
ship, pulsing factories rose where the an- 
cient looms had whirred, and towering sky- 
scrapers reared their roofs where musty 
warehouses had stood. Commerce followed 
the flag, and the nation was rushed into the 
thrilling race for world-trade. Fierce com- 
petition succeeded the dignified calm of the 
old business days, and the game was to the 
swift and to the quick. 

But what of the character of business? 
Business underwent a complete evolution, 
and the last vestige, save honor, of the old 
order of things was swept away, with few 
exceptions. In that mighty evolution which 
had fairly hurled the United States far into 
the van of the struggle for world-commercial 
power the very, methods of business changed. 
Vast volumes of trade, coupled with the 
many-sided phases of modern industry, 



made new and exacting demands upon 
man 's ingenuity and resource. The time had 
gone when one man could steer a great busi- 
ness through the swift eddies of competi- 
tion and progress to devious paths that 
touched at many lands. Industries with a 
hundred branches ; railroads that employed 
armies and made and unmade states ; enter- 
prises that girdled the globe, — these were the 
Titanic activities that man was called upon to 
harness. 

What happened ? Business became organ- 
ized as never before. It became as consum- 
mate a plan of action as ever Napoleon 
wielded to crush the Allies of Europe. In 
short, business became, a science that.had for 




UNITED STATES SENATOR JOHN F. DRYDEN, PRESIDENT, 
THE PRUDENTIAL INSURANCE COMPANY OF AMERICA. 

its aim the elimination of failure and the 
complete enhancement of financial success. 

The old-time business man carried much 
of the plan and detail of his undertakings in 
his head. His business developed itself, and 
he merely guided it. It was a tradition that 
certain volumes of business, like history, re- 
peated. But with the new science of busi- 
ness came the business engineer. He was 
the concrete symbol of an era of organiza- 
tion and system ; a business doctor who pre- 
scribed for a business that was ill and fail- 
ing, who applied strenuous remedies. He 
laid out business campaigns as a civil engi- 
neer laid out the route of a railroad for a 
syndicate. The parallel was easy. On the 
one hand was an unfilled business field ready 
to be broken for a golden harvest; on the 
other was a virgin country to be linked with 
bonds of steel. 

What did the business engineer do? First 
of all, he revolutionized business methods. 
He showed men how to conduct their busi- 
ness better than they had done before. He 



showed them where waste was eating up 
their profits ; where energy was going to 
naught; where concentration might increase 
output; and how worry, that eternal menace 
of prosperity and health, could be van- 
quished. Best of all, he did away with the 
old-time theory that a man had to wait six 
months to find out how his affairs stood. 
"Know how you stand every day at the close 
of business," said the business engineer. 
And he proved it. He introduced systems 
for the use of looseleaf ledgers and card 
catalogues, by which a man at 5 'clock every 
day knew just what his profits and his losses 
were. 

What is the result? No more illusions 
about being on the sunny side of the busi- 
ness .street when you are in reality verg- 
ing on the edge of bankruptcy. 

But the business engineer did more than 
this. He organized great industrial enter- 
prises so that system ruled them just as the 
personality of the old-time business man 
dominated his establishment. He took a 
great manufacturing company, for exam- 
ple, that had eighty branch stores all over 
the United States. He made, a series of 
charts that covered comprehensively every 
phase of the business. By their use the 
head of the great business could sit at his 
desk in the morning and have spread be- 
fore him the very vitals of his whole vast 
business. He could see what every depart- 
ment was doing — just how the line of out- 
put paralleled the line of sale (and this 
was a vastly important thing to know) ; he 
could observe at a glance just what his 
supply of raw material was ; how many 
men were at work, and how they did their 
work. In brief, he sat there with his 
finger on a business pulse that throbbed in 
every State. 

But the greatest example of business 
system is in the conduct of The Pruden- 
tial Insurance Company, of Newark, N. J., 
with its practically perfect plan of hand- 
ling and recording the tremendous detail 
incidental to the operation of six and one- 
half million policies all in force. With 
every labor-saving device known to mod- 
ern business invention and convenience, 
the company is able to minimize its ex- 
penses. For example, it has its own com- 
plete printing plant, where all the enor- 
mous amount of supplies are printed, and 
where the company publications, which 
have a circulation of 3,000,000, are pub- 
lished. It has actuarial machines that turn 
out complete records in less than a minute. 
This annihilation of all unnecessary ex- 
pense makes possible liberal dividends for 
policyholders. The system of recording has 
been' brought to its highest development by 
the Prudential Company. Every detail of 
the great insurance undertaking is concen- 
trated and recorded, so that any detail can be 
referred to without the least delay, which not 
only means system, but proclaims economy. 
Business, then, has been reduced to a 



November io, 1906. 



Scientific American 



349 



science. The man at the head of it was like 
a general conducting a military campaign. It 
was a fascinating science — instead of re- 
searchers, there were alert, eager-brained 
business men, searching every law of demand 
and supply, probing every possibility, ex- 
ploring new fields of commercial conquest. 
In the uncertain crucibles of speculation and 
ambition they stirred vast enterprises into 
dazzling results. 

Thus men built their shining structures on 
the vast checkerboard of business. But the 
grim factor Death had to be reckoned with. 
Man, however, had found a way to provide 
against the uncertainty of life, and the way 
was through life insurance. As business had 
made its mighty strides, life insurance had 
kept pace. As business had become reduced 
to an exact science, so had life insurance 
been perfected until its all-protecting arms 
sheltered a whole world. It put an infallible 
safeguard about the most sacred institution 
in the world — the home. Business men were 
quick to appreciate its value to them, for it 
became a sure and certain investment, an un- 
erring means to economy ; and the policy be- 
came a negotiable paper that was a sterling 
asset. 

But how was life insurance to protect busi- 
ness as it was protecting millions of homes? 
The Prudential, of Newark, made it possible 
with a partnership policy that was destined 
to become an inseparable aid to business. 
Behind this great company was the person- 
ality of United States Senator John F. Dry- 
den, who had founded and developed it until 
it became a monument of impregnable insur- 
ance protection. The joint-partnership policy 
was evolved upon this theory: "If men can 
successfully insure their lives for their fami- 
lies, why not insure for their partners or 
their business?" So the plan of partnership 
insurance was evolved, in which a group of 
men associated in business could insure 
tnemselves for each other 's benefit or for the 
benefit of the firm, and thus guarantee the 
integrity of the institution. 

The plan developed and put into wide and 
successful operation by the Prudential is as 
simple and economical as it is far-reaching 
in its beneficial effects. Brown, Smith, and 
Jones, for example, are engaged in business 
in New York. They are healthy, insurable, 
and their business prospers. One day Brown 
says to his partners : 

' ' What would happen if one of us died 
suddenly?" In the midst of life, with suc- 
cess smiling at them from every side and the 
future beckoning alluringly before them, this 



was not a pleasant prospect. There was a 
pause. Then Jones said: 

"I guess there would be great confusion 
and no one would know where he stood." 

Presently Smith remarked: "We'd have 
to take in another partner, I suppose." 

But Brown broke in at this juncture: "I 
have a remedy for this contingency which is 
liable to come any time and when we are 
least prepared. Let us take out a Prudential 
joint-paxtnership insurance in favor of the 
business. Then things will go on all right, 
no matter what happens." 

So they took out a Prudential partnership 
policy. Brown was thirty-nine years old, 
Smith was forty-two, and Jones was forty. 
Each took out a policy for $10,000. The 
beneficiary for the $30,000 of insurance was 
the firm. The combined annual premium was 
$993.10, which was paid out of the firm's 
sinking fund as a legitimate expense. 

What was the result? From the day those 
policies reposed in the firm's safe, a keener 
confidence pervaded the business that was 
like tonic to the partners. The whole foun- 
dation of the business seemed safer and surer. 
These men knew absolutely that no matter 
how suddenly death might stalk among them 
the business which they had reared with pa- 
tient hands and hopeful hearts was immune 
from -disintegration, which the death of one 
of their number might have caused. 

But the insurance was not the. only benefit 
that this group of policies bestowed. They 
had also the confidence and the constant satis- 
faction that protection afforded. There was 
still another. Their credit was enhanced. 
One day an opportunity presented itself for 
a business deal of considerable scope. A sum 
of money beyond that in hand was necessary, 
and since the greater part of the firm 's avail- 
able security was employed, the partners 
were in a quandary. Suddenly Jones had an 
inspiration. 

"How about our partnership policy and 
the loan which the Prudential will make to 
us?" he exclaimed. 

"Sure enough," replied the partners. It 
was put into the breach and was a ready se- 
curity; the money was secured and the deal 
was consummated, the profit secured, and the 
loan restored. 

Then one day the tragic news was flashed to 
the office: "Smith is dead." He had passed 
away suddenly in the night. In the ordinary 
course of events which follow such a misfor- 
tune there would have been endless confusion 
and a yawning gap in the business, to be in- 
stantly filled at any cost or the result to the 



firm would be serious. Ready money is al- 
ways necessary at such times. Long expe- 
rience has taught that in these crises $10,000 
in available cash is worth more than ten times 
that sum at any other time, for it is some- 
times difficult to convert assets, however valu- 
able, quickly into cash. That is why so many 
rich men have large policies which provide 
ready money in just such emergencies. But 
in the case of Smith there was the Prudential 
partnership policy, which was the ready 
wedge ready to be driven straight into the 
emergency. There was a check for $10,000 
the next day; it bridged over all troubles, 
and permitted no menace to the integrity of 
the business. 

But assume that the partners lived. The 
benefit would be just as great. Since the elu- 
sive Elixir of Life remains undiscovered, the 
uncertainty of earthly existence menaced 
these men as all other mortals. Yet the pol- 
icy girded them with confidence and granted 
them immunity from worry. No matter what 
happened, they were protected. The policy, 
therefore, represented at all times, not only a 
safeguard, but an infallible asset for the real- 
ization of money and the building up of 
credit. If one of the partners, or all of them, 
retired from business, the policies could be 
changed so as to make the wives the bene- 
ficiaries. The protection was continuous. 
Thus, life insurance has taken its place as es- 
sential to the safe and systematic conduct of 
business — a first and last aid to the business 
man. 

The value of life insurance remains unim- 
paired. When President Dryden, of the Pru- 
dential, at his own request, was summoned to 
appear before the Armstrong investigating 
committee in New York he declared on the 
stand, in answer to the question why his 
company maintained a large surplus, that 
it represented security, — the first and unal- 
terable purpose of the company. As the ra- 
tio of mortality and the expense of insurance 
are lessened each year, so does the attitude 
of the company toward its policyholders be- 
come correspondingly more liberal. 

We have seen how life insurance main- 
tains the integrity of business. So does it in 
a larger sense preserve the unity of the Am- 
erican home. It makes possible those vital 
forces that provide the bone and sinew of 
our national life. Viewed in the light of our 
civilization, it has taken a high and unim- 
peachable place in the destiny of the nation. 
For in the perfect security of the people lies 
the real hope and safeguard of the democ- 
racy. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

HIGH-POTENTIAL INSULATOR.— L. Stein- 
itERGER, New York, N. Y. In the present pat- 
ent the invention has reference to high-poten- 
tial insulators and admits of general use, but 
is of peculiar service upon transmission-lines 
employed for conveying currents of high po- 
tential from one point to another distant there- 
from. 

SPARK-GAP AND MUFFLER THEREFOR. 
— A. E. Harrison, New York, N. Y., and C. 
M. IIaslett, Jersey City, N. J. The invention 
relates to spark-gaps of the kind used in wire- 
less telegraphy and in relations analogous 
thereto, the more particular object being to 
provide an improved form of muffler for in- 
closing the spark-gap so as to reduce to a 
minimum the annoyance caused by sound pro- 
ceeding therefrom. 



Of Interest to Farmers. 

BAND-CUTTER AND FEEDER FOR 
THRESHING-MACHINES.— T. L. Cummings, 
Spencer, Iowa. The invention is an improve- 
ment in band-cutters and feeders for thresh- 
ing-machines, and it provides means for feed- 
ing bundles from either or both sides of the 
machine, comprising two feed-aprons revolubly 
mounted upon a trackway and adapted to be 
swung to the f*ont or the sides of the ma- 
chine. 

COTTON-CHOPPER.— II. T. Johnson, Tim- 
monsville, S. C. The purpose of the invention 
is to provide a machine for chopping out 
young cotton-plants wherein a hoe will be 
automatically given a rotary chopping action 
as the machine is drawn over the ground and 
to provide a machine which will be simple, 
economic in construction and which will have 
few parts and those not liable to get out of 
order. 

REPLANTER ATTACHMENT FOR CULTI- 
VATORS.— O. Froman and J. C. Cave, Edna, 
Kansas. The object of the inventors is to 
provide an attachment readily applied to any 
cultivator and operated by the operator either 
by hand or foot and to so construct the device 
that a person operating the cultivator may 
instantly and accurately drop a set or a hill 
of corn or other grain in a lost hill and to 
add to one thinly planted and cover the same 
while the field is being cultivated. 

Of General Interest. 

BLOCK-MOLD.— J. A. Gibson, Buffalo, N. 
Y. Means provide for automatically separat- 
ing the walls of the mold when the lifting- 
frame ordinarily employed is raised and for ac- 
curately replacing the mold-walls in proper 
position for receiving the molding material 
when the frame is lowered and the mold placed 
on the pallet. Means provide for securing 
cores to the pallet so there will be no pro- 
jecting handle or the like to interfere with 
smoothing off the top of mold, thus necessita- 
ting use of a heavy tamp, and also a hopper 
for directing material into the mold and pre- 
venting loss thereof. 

ADJUSTABLE SHELF.— B. J. Whitcomb, 
Kennebunk, Maine. The object in this case is 
to provide details of construction for a de- 
vice which are simple, practical, convenient 
in adjustment, and that enable the secjire at- 
tachment of a shelf horizontally between stiles 
of window or door casements which may be of 
different widths and permit the instant re- 
moval of the shelf without the use of tools 
and also without injuring woodwork of window 
or door frame. 

CAMERA.— W. H. Wallace, New York, N. 
Y. The aim is to produce an arrangement to 
enable a camera to be focused upon a sensitized 
plate or film by means of an auxiliary focus- 
ing-screen, the general purpose being to en- , 
able a camera of one compartment to be used 
in this way without admitting injurious light 
to the sensitized plate and without necessitating 
the operator's perceiving the image actually 
formed at the position of the sensitized film. 

PLASTERING DEVICE.— N. C. Petersen, 
Perth Amboy, N. ,T. In the operation the cas- 
ing is to be filled with plaster and then the de- 
vice is to be moved upward along the wall, 
and as the toothed wheels project forward of 
the casing and engage with the wall they will 
impart a rotary movement to the spreader, so 
that the plaster will be forced out through a 
cylinder opening, and the smoothing-plate will 
impart an even surface to the plaster. 

LEACIIING-TANK.— C. Voelkee, Helena, 
Mont. The invention refers to improvements 
in leaching tanks or apparatus for pulp, the 
object being to provide in the leaching-tank a 
simple and novel device to prevent the pack- 
ing of the pulp, thus permitting the free cir- 
culation of the leaching liquid. 

SNOW GUARD AND FENDER.— II. N. Sie- 
ger and R. II. Sieger, Slatington, Pa. In this 
case the invention pertains to improvements in 
guards or fenders to prevent snow from sliding 
from a roof, an object being to provide a de- 
vice for this purpose that will be simple in 
construction, light in weight, and yet strong. 
The guard may be made of any suitable metal 
and have any ornamentation desired. 

DRILLING-TOOL. — A. C. Shuhtkr, Arroyo 
Grande, Cal. The object of the inventor is to 
provide a tool arranged to permit fishing up 
of a lost bit, to prevent injury to the drive- 
pipe shoe or pipe by the socket of the bit, and 
to allow the drillings to pass up away from 
the cutting edge of the bit to prevent clogging 



of the same and to permit it to be readily 
turned in the well. 

PLASTIC COMPOSITION.— J. E. Beck, New 
Orleans, La. The product has when warmed 
a strong adhesive quality, which enables it to 
be applied and adhere to canvas, burlap, etc., 
which serves as a backing, and to be so treated 
as to form any geometrical or other figure or 
appearance of blocks, etc. It may be utilized 
without the backing as a covering for floors 
and walls, also for wainscoting. To produce 
a substitute for linoleum, the required thick- 
ness of the material having been applied to the 
backing, the same is run through a hydraulic 
press to give it solidity and coherence. 

FILLING APPARATUS.— W. II. Sheffield, 
Ilobart, N. Y. The object of the inventor is 
to provide an apparatus more especially de- 
signed for filling milk and other liquids into 
a number of bottles or receptacles moved inter- 
mittently over a stationary table, the arrange- 
ment being such that the waste or loss of the 
liquid is reduced to a minimum and the re- 
ceptacles are accurately and uniformly filled 
to desired height. It relates to apparatus 
shown and described in Letters Patent formerly 
granted to Mr. Sheffield. 

FASTENING DEVICE.— C. B. Longenecker, 
Philadelphia, Pa. The improvement relates to 
fastening devices for garments or other pur- 
poses, and is particularly useful in connection 
with closures where it is only possible to use 
direct vertical pressure or pull in fastening or 
unfastening the clasp. The object is to pro- 
vide a clasp which can be attached to the 
fabric without difficulty and will not easily 
tear loose therefrom, which can be fastened or 
unfastened by simple manipulation and which 
strongly resists all lateral pull. 

TURPENTINE BOX AND SPOUT.— S. G. 
Lewis and V. J. Ward, Millard, Fla. The 
invention relates to means for attachment to 
pine trees for the collection of sap known as 
"crude turpentine," and has for its object 
means consisting of a peculiar face or spout 
adapted for ready attachment to the tree 
under the usual scoring of its bark, and a 
peculiar tank or box detachably supported by 
the face or spout, the tank or box having a 
hinged cover provided with an opening leading 
thereunto. 

BANJO.— W. B. Farmer, New York, N. Y. 
The object here is to provide a banjo or sim- 
ilar instrument arranged to produce an exceed- 
ingly sharp, clear, and yet very melodious tone 
when the instrument is played, to allow of 
convenient loosening of the membrane with a 
view to relieve it of undue tension after play- 
ing and while the instrument is not in use, 
and to permit of readily adjusting the mem- 
brane to bring it into proper relation to the 
frets in case the neck of the instrument should 
warp. 

PROPELLER.— J. Crowther, Dallas, Ore. 
The invention refers to propeller-wheels, and 
has for its object construction whereby mini- 
mum power is required for its operation and 
which shall be fashioned, affording improved 
results over similar wheels as heretofore con- 
structed. The results are obtained by con- 
structing the blades of flat sheet metal, having 
their front edges sharpened the better for cut- 
ting weeds and other entanglements, and by 
fashioning the rear portion of the blades into 
wing-like form with the same disposed pro- 
jecting rearwardly at an angle to the front 
portion of the blade. 

ASSORTER AND WASHER F'OR SAND AND 
GRAVEL. — P. P. Chmeleee, Moscow, Russia. 
The invention pertains to apparatus for wash- 
ing, sifting, and assorting sand used for filling 
water-filters, for concrete-works, and the like, 
and also for gravel and other granular materi- 
als of all kinds. Further objects are to sepa- 
rate sand from gravel and to thoroughly clean 
all kinds of granular material from dust and 
fine particles. 

FENCE-POST.— R. R. Bleto, Slaughter, 
La. Mr. Bueto's invention is an improvement 
in the class of metallic fence-posts which are 
provided with means for anchoring them in the 
ground. The anchor plate has a central open- 
ing and provided at its opposite ends with 
flanges bent down at a right angle to enter the 
ground, and made of a uniform width through- 
out their lengths whereby their flat edges at 
the lower ends of the flanges are provided to 
prevent rocking or tilting of the plate in the 
ground. 



tical partition into equal compartments, each 
containing a bellows or expansible diaphragm 
adapted to alternately receive and discharge a 
certain volume of gas and connected with valves 
controlling the alternate inlet and outlet of 
gas and also connected with a register whereby 
gas passing through the meter to the house 
service-pipe is accurately measured. 

Household Utilities. 

WINDOW - SCREEN. — T. Landsberg, New 
Brunswick, N. J. The object of this inventor 
is to improve the arrangement of window- 
screens which are provided with means for 
automatically returning them to folded posi- 
tion. It is the object also to so construct and 
arrange the screen and its coacting parts that 
the connection between the screen and the 
window frame will be such as to insure at all 
times the exclusion of flies and other insects. 

ROCKING-CHAIR.— J. E. Nutter, Ferris, 
Texas. Mr. Nutter employs a base for the chair 
of special construction, working upon which 
are specially constructed rockers, between 
which and the seat are disposed special cush- 
ioning devices for the seat. The movable por- 
tions are easy working and practically noise- 
less in operation, and capable of being readily 
taken apart and again put together. 



by means of pawl mechanisms alternately op- 
positely set, this displacement part being ar- 
ranged between the rocking lever and the 
ratchet-wheels. 



Hardware, 

HAMMER.— H. C. Lyon, Howard . Lake, 
Minn. The invention relates more particularly 
to hammers of the magazine type, which car- 
ries and supplies nails in position for driv- 
ing. The device enables the workman to sup- 
ply and drive with one hand, leaving the other 
hand entirely free to hold or place the work. 
This allows such operations as shingling and 
lathing to be carried on with great speed. 

SASH-LOCK.— C. S. Wray, Highland Mills, 
N. Y. Mr. Wray's invention relates to sash- 
locks such as are used on sliding sashes for 
locking the same to the window-casement. The 
object is to produce a sash-lock of simple con- 
struction which will not become inefficient from 
wear under constant use. 



Heating and Lighting. 

GAS-METER.— A. S. J. Weir and T- -T. Hen- 
ntng, San Diego, Cal. The improvement is 
in the class of so-called -'diaphragm" meters, 
in which the casing is divided by a central ver- 



Machines and Mechanical Devices. 

SPEED-INDICATOR.— E. H. Riordan, Idaho 
City, Idaho. The invention refers to talking- 
machines ; and its object is to provide an indi- 
cator arranged to enable a user of the machine 
to conveniently and quickly adjust the speed 
of the motor, and consequently that of the re- 
cord, to insure playing of the record-piece in 
proper time. 

VARIABLE-SPEED DRIVING MECHANISM. 
— R. M. Ruck, 44 Thurloe Square, South Ken- 
sington, London, England. The invention re- 
lates to variable-speed driving mechanism, more 
particularly such as used in transmission of 
power from high-speed motors ; and the object 
is to provide apparatus which shall combine the 
advantages (with regard to positive driving and 
graduated alteration of speed ratio) and avoid 
the disadvantages (with regard to shock and 
slip) incidental to the use of toothed-wheel 
gearing and of conoidal friction-pulley variable- 
speed mechanism. 

BOTTLE-LABELING MACHINE.— A. Hanke, 
Jersey City, N. J. The improvement pertains 
to label-affixers, and its object is to provide a 
machine more especially designed for conve- 
niently and quickly applying labels to bottles 
while filling and corking the same, the label- 
affixer being actuated by and in unison with the 
filling and corking devices. 

ICING-MACHINE.— P. S. Guilford, Port- 
land, Ore. By means of 'this invention the 
cakes to be iced are supported during the dif- 
ferent operations of icing, turning, and drying 
upon forks connected to an endless carrier hav- 
ing its course of travel arranged to pass cakes 
through the various positions required by such 
operations. 

LUBRICATOR.— C. E. McCaffrey, Winsted, 
Conn. The lubricator is more especially de- 
signed for use on the steam-cylinders of rock- 
drills and other steam-actuated machines and 
arranged to prevent leakage and waste of the 
lubricant, to insure regular feed of the lubri- 
cant in predetermined quantities, and allow of 
readily refilling without stopping the machine 
to which the lubricator is applied. 

STRIPPING AND CLEANING MACHINE. — j 
E. Betirexdt, Manila, Philippine Islands. The 
invention relates to machines for stripping and j 
cleaning the leaf-sheaths or band-like material j 
from the a,baca and the like plants — such as 
shown and described in application for Letters 
Patent of the U. S., formerly filed by Mr. 
Behrendt. The object is to provide a machine 
arranged to cut and break the pulp to separate 
the latter from the fiber and to remove the pulp 
previous to winding the fibers on a roller or 
spool. 

MACHINE FOR DECORATING DISHES.— 
C. E. Bell, Kittanning, Pa. One purpose here 
is to provide a machine whereby decorations 
may be stamped wherever desired upon dishes, 
one operation only of the machine being neces- 
sary to effect the decoration. Another is to 
provide a machine whose construction essen- 
tially comprises a plunger-operated stamp-sup- 
port, to which stamps or pads carrying the de- 
sign are applied, and guide-supports for the 
dish to be decorated. 

ANIMAL TRAP.— II. H. Stick, Glenville, 
Pa. The trap is especially adapted for catch- 
ing animals of varying sizes, from a rat to a 
small dog ; and consists of a cage having a 
double floor and opened at both ends, the ends 
being closed when the trap is not set by 
spring-operated doors. The upper floor is 
made in two parts hingedly connected together, 
which, through the intermediary of a novel 
trigger mechanism, springs the trap and closes 
the door or doors by the weight of the animal. 
■FEED DEVICE FOR THE INKING-RIB- 
BONS OF WRITING-MACHINES.— A. StBINBR 
and R. Rein, Berlin, Germany. Means are 
furnished for feeding the inking-ribbon in 
writing-machines in which the two vertical 
spindles carrying the ribbon spools are each 
provided with a ratchet-wheel, with which en- 
gage the pawls rocking in horizontal- planes, 
while the ribbon spindles rotating in horizontal 
planes feed the ribbon lying in a vertical 
plane 



Prime Movers and Their Accessories. 

BOILER. — H. Keller, Chattanooga, Tenn. 
The invention pertains to stationary and loco- 
motive boilers, and provides a sectional front 
end ring and door for the same, the end ring 
being arranged to provide for expansion and 
contraction with a view to prevent breaking 
or cracking of the sections, at the same time 
rendering the end ring air-tight and allowing 
ready removal of the sections when worn out 
and replacing the same by new ones. 

BOILER-FURNACE.— P. Jackson, Macon, 
Ga. The object of this inventor is to provide 
a furnace capable of using coal, mill refuse, 
bagasse and the like as a fuel and arranged to 
insure a complete combustion of the burning 
fuel and to utilize the heat to the fullest ad- 
vantage with a view to economize, in fuel and 
to quickly generate steam without danger of 
burning the boiler-shell. 

ROTATING MOTOR.— II. J. DABONVILI.E, 2 
Rue Bellefond, Paris, France. The subject of 
this invention is a system of rotating motors ; 
and it consists of a rotating compression and 
expansion motor of progressive and variable 
speed, reversible or non-reversible, and capable 
of being driven by steam, compressed air, 
water, gas,- or any liquid or fluid. The prin- 
cipal characteristic is the mounting on the 
motor-shaft of a loose crown moving in a 
cylinder under the impulse of the motive 
power acting on wings or pistons articulated 
on the loose crown. 

VALVE-GEAR FOR STEAM ENGINES.— C. 
W. Crawford, Brazil, Ind. The present in- 
vention has for its aim to provide a gear for 
steam-engines arranged for producing reduced 
clearance, silent action of the valve when 
running the engine at a high rate of speed, 
quick positive opening and closing of the 
valves, and keeping them stationary when 
closed. It relates to gears described in the 
application for Letters Patent of the United 
States formerly filed by this inventor. Mr. 
Crawford has invented another valve-gear for 
steam-engines arranged to permit of running 
the engine at a high rate of speed, to insure a 
proper working of the inlet and exhaust valves 
without danger of undue wear, and to reduce 
to a minimum the clearance-space of the pis- 
ton relative to the admission and exhaust 
ports. 

AUTOMATIC PRESSURE - RETAINING 

VALVE. — A. Ashcraft, Fort Smith, Ark. The 
design of the inventor is to have the improve- 
ment take the place of the well-known hand- 
operated pressure-retainer, one object being to 
automatically retain a predetermined amount 
of braking pressure in the brake-cylinder of a 
car, locomotive, or tender, and to produce a 
device absolutely under the engineer's control. 



Pertaining to Recreation. 

AMUSEMENT DEVICE.— O. Henrichsen, 
New York, N. Y. One purpose here is to pro- 
vide an amusement device so constructed that 
objects — such as yachts, boats, or swimmers- 
may be individually moved at the surface of 
the water with more or less speed through the 
medium of a motor controlled by the instrumen- 
tality of lung-power or exhalations of indi- 
viduals playing the game, whereby to afford 
amusement in the form of racing and secure 
benefit by reason of the lung exercise obtained. 

GAME APPARATUS.— E. Bawden, New 
York, N. Y. In the present patent the inven- 
tion has reference to game apparatus, and 
the more particular object of the improvement 
is the production of a chance-controlled mech- 
anism provided with means for keeping the 
record of the scores made by the several players 
in the game. 

GAME APPARATUS.— J. E. Heron, Mee- 
teetse, Wyo. The apparatus is adapted to rep- 
resent the game of life to the players, wherein 
the aim of all the players is to pass without 
impediment to a given goal, but wherein 
through the incidents of the game retrograde 
and advance movements are necessarily pres- 
ent, due to factors and movements which rep- 
resent prosperity, sickness, or accident. 

Pertaining to Vehicles. 

BICYCLE ATTACHMENT.— S. J. TAYLOR, 
Grants Pass, Ore. The improvement is espe- 
cially adapted for attachment to ordinary 
bicycles, thus making a cushion-frame without 
change in the frame proper. It does not 
weaken the frame proper and adds but little 
to the bicycle weight and can be attached to 
any chain-bicycle. It can be put on or taken 
off whenever desired and requires no alteration 
whatever in the original frame. 

PNEUMATIC-TIRE SHIELD.— J. H. Low- 
key, Neola, Iowa. In this case the object is 
to provide a durable shield to be applied to 
the pneumatic tires of automobiles and other 
vehicles to protect against injury to the tire, 
increase the tractive adherence to the road, so 
as to successfully travel over ice, snow, and 
mud or climb hills without slipping, and pre- 
vent accidents occurring by reason of front 
wheels failing to respond to the guiding influ- 
ence of the steering-gear. 

Note. — -Copies of any of these patents will 

be furnished by Munn & Co. for ten cents each. 

By the displacement of an adjustable Please state the name of the patentee, title of 



bar the ratchet-wheels are thrown out of gear the invention, and date of this paper. 
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Business and Personal Wants. 



"READ THIS COLUMN CAREFULLY.— You will 
find inquiries for certain classes of articles numbered 
in consecutive order. If yon manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. In 
every ease It is necessary to give the 
number of the inquiry. 

MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Iuquiry No. 8448.— Wanted, addresses of manu- 
facturers of small articles which sell retail at from 1 to 
5 cents. 

"U.S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 8449.— Wanted, a sharpener for 
mowing machines. 

For bridge erecting engines. J. S. Mundy, Newark, N.J. 

Inquiry No. 8450.— Wanted, rivets for useon de- 
formity braces. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 8451.— For manufacturers of gas en- 
gine indicators. 

Make Alcohol from Farm Products.— New book, $1.00. 
Spon & Chamberlain, 123 S. A. Liberty Street, N. Y. 

Inquiry No. 845'^.— Wanted, manufacturers of 
frost-proof shipping cases for shipping vegetables such 
as celery, etc 

I sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry No. 8453.— Wanted, the name of the 
manufacturer of a bolt clipper called the " Champion." 

Metal Novelty Works Co., manufacturers of all kinds 
of light Metal Goods, Dies and Metal Stampings our 
Specialty. 43-47 S. Cana! Street, Chicago. 

Inquiry No. 8454.— Wanted, a brush for cleaning 
soiled or stained oranges. 

The celebrated " Hornsby-Akroyd " safety oil engine. 
Koerting gas engine and producer. Ice machines. Built 
by De La Vergne Mch. Co., Ft. E. 138th St. N. Y. C. 

Inquiry No. 8455 .—Wanted, an apparatus using 
denatured alcohol for heating and lighting. 

Headquarters for new and slightly used machinery. 
Liberty Machinery Mart, 138 Liberty Street, New York. 

Inquiry No. 8456.— Wanted, a small battery and 
motor outfit adapted to run a sewing machine. 

Manufacturers of patent articles, dies, metal 
st imping, screw machine work, hardware specialties, 
machine work and special aize washers. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquiry No. 8457.— Wanted, name and address of 
the manufacturer of the Thomas Arithmetic Machine. _ 

Inquiry No. 8458.— Wanted, manufacturers of 
selenium cells. 

Inquiry No. 8459.— For manufacturers of a ma- 
chine for making wooden meat skewers. 
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JVoies 



and Queries. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(10192) H. W. L. says: Is it possible 
to heat radiators as here shown (Fig. 1)? 
Use only one pipe, which drops 8 inches in 
150 feet to a trap. Attach live steam at 80 
pounds pressure between trap and radiators 
and have air cocks* on top of each radiator. 



TO BOILER 




gu^feS 



TO BOILBR^ 



TO TRAP* 

A. We think that it would be possible to heat 
radiators in the manner in which you describe, 
provided the proper apparatus is installed. A 
much better system, however, is shown in ac- 
companying sketch (Fig. 2). 

(10193) C. B. D. writes: Your conclu- 
sion about the spoon in the freezing mixture 
sounds rational. If the facts had been as you 
assume, I would never have written in the first 
place. Unfortunately for your view of the 
matter, the facts are as I stated and not as 
you assume. You ought to be able to get 
chipped ice at any soda fountain, which, lib- 
erally flavored with sugar and fruit juice, is 
pleasant eating on hot days. You can there- 
fore both experiment and refresh yourself at 
the same time. I again repeat that if the 
spoon is cold (as it can be readily made by 
stirring the mixture), ice will scarcely freeze 
to it if allowed to stand still in the mixture 
for a while; but if the spoon, warm from 
the mouth, gas jet, or other source of heat, is 
inserted in the mixture, and allowed to stand 



motionless for a second or two, the ice will 
freeze to it firmly and in large amount. Try 
it yourself. The reason for this behavior, 
which I have observed so often, is what I am 
seeking for. A. Silver is by far the best con- 
ductor among the metals. Its specific heat is 
small. From these two facts it may be in- 
ferred that a hot spoon will soon cool to the 
temperature of ice, and will melt a little but 
not much ice in cooling through a wide change 
of temperature. A cold spoon on the other 
hand will not melt any ice. Now the thin 
film of water melted by the hot spoon is quick- 
ly frozen again in the mass of ice, and in freez- 
ing attaches the spoon to the ice, since the film 
of water is in contact with the spoon which 
melted it from the ice when the spoon was 
thrust hot into the ice. The ice is thus frozen 
to the spoon. Now the cold spoon thrust into 
the ice comes to the temperature of the ice, and 
melts no ice. There is no reason why it 
should have ice attached to it. There is no 
water on the spoon to be frozen, and no way 
for the ice to freeze to the cold spoon. Chipped 
ice and fruit juice is not a freezing mixture as 
you imply. Its temperature cannot be in the 
open air below the freezing point of water. It 
cannot of itself freeze the spoon to the ice, nor 
would the spoon freeze to the ice unless the ice 
was quite dry. 

(10194) B. B. calls our attention to 
an error in the comparison of the sensitive- 
ness of ordinary lantern-slide plates with that 
of carbon velox, appearing in Query No. 10775 
of the October 13 issue. It is stated in the 
answer to this query that lantern-slide plates 
are no more sensitive to light than the ordi- 
nary carbon velox. Our correspondent con- 
siders this reply incorrect, and states that a 
lantern-slide plate is about twenty times faster 
than ordinary carbon velox paper. He finds 
that with a negative of ordinary density 
placed twelve inches from a lamp, only about 
one second or even a fraction of a second is 
required to secure a good impression, using 
the ordinary standard developer, while for a 
velox carbon print something like twenty sec- 
onds, with a negative at the same distance 
from the lamp, would be needed. 

(10195) V. B. A. aske: 1. How 
many volts does a 500-ohm induction coil give 
with two dry batteries in the primary? 
A. The output of an induction coil is not rated 
in volts, but in the length of spark which it 
will give. You say "a 500-ohm induction coil." 
We do not know what that means. The 
voltage in the secondary of a transformer is 
obtained by multiplying the voltage of the 
primary current by the ratio of the windings 
in the secondary to those of the primary." You 
may get an idea of the effect you can obtain 
with two dry cells. These have about 1.5 
volts each. You have 3 volts at your disposal. 
If you have 100 turns in your primary and 
10,000 in the secondary, you will have 100 
times 3 volts in the secondary, or 300 volts. 
So of any other numbers. 2. How can the 
number of volts be regulated when used as a 
medical coil? A. The volts may be regulated 
by increasing or diminishing the number of 
cells in the battery. In a medical coil the 
volts are not changed. The magnetizing effect 
of the primary on the secondary is controlled 
by either slipping a metal tube between the 
primary and the secondary, or by withdrawing 
the primary from the secondary, till the dis- 
charge can be borne. 3. How large a coil 
would it require for wireless communication 
for 3 miles, and what Supplement describes 
it? A. SuppleiMENT 1527 describes a coil giv- 
ing a 4-inch spark, which will probably com- 
municate over 3 miles of water. 

(10196) A. H. asks: Having tie rods 
of % iron running through storage battery 
rooms, tried to overcome the action of acid 
fumes by covering them with alphaltum, but 
find it is not invulnerable. A. There is nothing 
better than asphaltum to withstand the cor- 
rosive action of acids. When it gives out, put 
on another coat. 

(10197) F. W. L. asks: Will you 
please explain where we get the right or author- 
ity for the use of the cross in place of the 
word number. Have never seen in any publi- 
cation, either book or otherwise, any explana- 
tion of its use. A. We are not able to trace 
the origin of this very useful sign. Perhaps 
some one of our numerous readers may have 
some information upon this matter. 

(10198) A. H. A. asks: I am fond of 
mathematics, but have to work daytime, and 
only at nights I can study. I have tried hard 
to solve the following problem by calculus, 
but* have been unable to get the correct answer. 
Will some of your able readers kindly explain 
in your Notes and Queries and oblige? The 
problem is as follows : In a given rectangle 
20 feet long and 10 feet wide, to lay another 
rectangle diagonally, the inner rectangle to be 
2 feet wide ; what will be the maximum 
length ? 

(10199) E. R. asks: Can you give an 
explanation for the following phenomenon? 
While out hunting last week at half-past five 
in the morning a severe snow storm came up. 
We were on a small lake about a quarter of 
a mile from shore. It was still quite dark. 
My companion called my attention to a "light" 
on the end of his gun. I did not see it from 
my end of the boat. A few moments later I 
reached in my pocket to get my watch, and I 
saw that on each of my fingers there was a 



small luminous spot, as if the finger had been 
touched with a phosphorus match. Thinking 
that I had matches in my pocket I reached in 
again, took the watch out, and saw that the 
watch was covered with small spots. There 
were no matches in the pocket. I dropped the 
matter, thinking there must have been some 
there on the previous day, but when I put on 
my woolen gloves the same light appeared on 
the tips of the fingers of the gloves. On some 
fingers it was about an inch in the air, ap- 
parently suspended from a loose hair. Looking 
down into the boat I saw that there was no 
such light on my feet, but when I raised my 
foot higher than my head it appeared there. 
I have never seen anything like it before and 
could not believe that my observation was cor- 
rect. I verified it, however, by holding my 
hand out to my companion and having him 
point to the lights where he saw them, which 
was exactly in the same places where I saw 
them. When he raised his gun in the air ver- 
tically the light at the tip became larger, and 
on moving nearer I could see it distinctly. 
Once I thought that I smelled ozone, or the 
characteristic odor of the static machine, on 
drawing my hand nearer my face. Of this I 
am not quite certain. I have never seen or 
heard of anything similar to this and would 
be obliged to you if you could inform me what 
it was. A. Your observations concerning the 
electricity in the air during the storm when 
you were in a boat are interesting. Sailors 
call the light seen in this way St. Elmo's 
Fire. It may be seen in storms at night on 
the tips of the spars of ships. You will find 
it described in books. The air was so highly 
charged with, electricity that it charged your 
person by induction, and fire streamed from 
the tips of all articles about you. While your 
feet were below the gunwale of the boat no 
discharge could take place from them, since 
electricity does not readily enter the interior 
of hollow things, but when you raised your 
foot above the edge of the boat the fire of the 
discharge appeared upon the tip of your boot. 

(10200) C. L. M. asks: 1. In "Home 
Mechanics for Amateurs," a description is 
given for making an electric furnace to be 
used with a 110-voIt lighting system current 
with 20 feet of German-silver wire used for 
resistance. With a 250-volt circuit how many 
feet would be required? A. The furnace in 
"Home Mechanics" uses three arcs. With 250 
volts a proportionate number of arcs are re- 
quired. We should, however, use only 5 arcs 
with 250 volts and 50' feet of wire. 2. It also 
states that six or eight 32-candle-power lamps 
might be used for resistance. If these were ! 
used on the 250-volt circuit, how many would \ 
be required? A. If your 32-candle-power lamps ] 
are for 250 volts, no more will be needed than 
for 110 volts. You cannot use 110-volt lamps 
single on a 250-volt circuit. They will burn 
out. Two can be put in series with a resist- 
ance added to take up 30 volts. 3. Could an 
arc be run with a storage battery? A. An arc 
light can be run with storage battery by hav- 
ing half as many cells in series as the voltage 
used by the arc, namely, 25 cells. 

(10201) H. B. M. asks: 1. Would it 
be possible to revolve a glass plate 20 inches 
in diameter at 50,000 revolutions per second? 
A. It is very safe to say that no glass disk 
could hold together to be revolved at anything 
like the speed you name — 50,000 revolutions 
per second. We do not think any known ma- 
terial can stand it ; nor do we know any ma- 
chine which produces this velocity. 2. A trans- 
former having 400 turns in its primary of No. 
14 B. & S. with a core 15 inches long and 
2% inches in diameter, and 800 turns of No. 
28 B. & S. in its secondary ; the primary is 
excited with an A. C. of 100 volts, 60 cycles. 
What ought the secondary voltage be? It is 
used as a step-up transformer. A. A trans- 
former with 400 turns in primary and 8,000 
in secondary will raise the voltage of the 
primary twenty times. Thus 100 volts pri- 
mary will become 2,000 volts in the secondary. 
3. I have an induction coil which gives a 
spark of 2 inches when operated on D. C, but 
when the vibrator is screwed down and a suit- 
able A. C. is passed through, it gives little or ' 
no spark at all. What is the trouble? A. We 
are not able to tell you what the trouble is in ' 
the action of the alternating current on your I 
induction coil. The current may not be as . 
"suitable" as you think it is. 

(10202) J. B. asks: Please be so kind 
as to give an explanation of the following 
phenomenon : The moon appears larger when 
near the horizon than at the zenith. A. The 
moon appears larger when near the horizon 
than all other heavenly bodies and measure- 
ments on the surface of the sky. From the 
horizon ten degrees up toward the zenith is 
apparently much farther than from the zenith 
ten degrees toward the horizon. A sextant 
destroys the illusion, for to it a degree meas- 
ures the same in any part of the sky. It is 
agreed by scientists that the apparent in- 
crease in apparent distances is merely an op- 
tical illusion. All distances seem longer if 
there are many intervening objects. Distances 
on the surface of the ocean or on a treeless 
plain are thought to be less than if there are 
objects scattered along the way. This idea is 
well worked out in Todd's "New Astronomy," 
which we can send for $1.50. To an astron- 
omical instrument the moon measures a trifle 
larger when in the zenith, since then it is 
nearly 4,000 miles nearer to us, than when it 
is on the horizon. 
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Acetylene generators, feeding mechanism 

for, L. E. Shaw 834,328 

Acid, apparatus for making nitric, O. II. 

O. Brunler 834,257 

Actuating device, fluid operated, L. L. 

Logar 834,825 

Aerial flight, means for, O. Chanute 834,658 

Aerial transportation system, marine, J. B. 

Clarke 834,871 

Air brake apparatus, Turner & Wright 834,343 

Air drying apparatus, c. O. Williams 834,698 

Amusement apparatus, B. A. Lynde 834,389 

Amusement or advertising device, Brad- 

shaw & Thomson 834,707 

Angles, adjustable tool for constructing, J. 

V. Petrusich 834,638 

Animal trap, R. J. Scott 834,415 

Arbors, holder for main wheel, C. E. Berry. 834,705 

Ash pan, L. W. Myers 834.630 

Automobile alarm signal, Cook & Hafner. . . 834,562 
Automobile operator's garment, E. Wenig- 

mann 834,502 

Ax edge protector, W. L. Marble 834,628 

Axle, automobile driving, C. U. Ilaynes 834,574 

Axle lubricator, automatic, J. F. Fullum 834,289 

Balers, block inserter for hay, F. A. Ryther 834,325 

Bandage, W. I. Hadden 834,723 

Bath cabinet, electric light, H. H. Roberts. 834,755 

Bed cover support, L. E. Bleckley 834,357 

Bed, folding, V. J. Gillett 834,293 

Bed, folding, W. A. Williamson 834,786 

Bed, invalid, N. W. Kline 834,477 

Beer case hinge, J. P. Reily 834,491 

Belt and suspenders, revolver, B. F. Stewart 834,419 

Belt shifter, I. S. Newton 834,532 

Belt, woven, C. P. l.andreth 834,386 

Belting, leather, W. Coupe 834,361 

Bench clamp, J. H. Peick 834,402 

Billiard table, convertible, T. R. Treiber... 834,693 

Binder, loose leaf ledger, R. B. Wilson 834,435 

Biscuit cutter, E. Woelke 834,437 

Bit and bridle attachment, T. B. O'Connor. 834,843 

Blanks, drawing, J. II. Gault 834,291 

Block forming machine, hollow, W. Polk... 834,847 
Blow-off device for condensation water, auto- 
matic, L. Fondu 834,280 

Blowing engine, J. Fawell 834,512 

Boiler, F. S. Guliek 834,797 

Boiler stand, range, C. H. Foster 834,377 

Boiler tube and flue scraper or cleaner, 

steam, C. S. Dean 834,459 

I Boiler tube cleaner, automatic, A. F. 

Krause 834,306 

Bolster, body, C. A. Lindstrom 834,311 

Bottle, non-reflllable, Davis & Finch 834,510 

Bottle, non-reflllable, C. Williams 834,544 

Bottles and the like, locking means for, G. 

Wedderburn 834,500 

Bottles, tubes, containers, etc., stopper for, 

I C. C. & W. S. Newton 834,679 

Box cover holder, adjustable, J. M. Purdum. 83 1,489 

Brake apparatus, load, Clark & Turner 834,263 

Brake beam, E. It. Inman 834,524 

Brake mechanism, Woodman & Bridges 834,855 

Brake rod Jaw, I,. A. Hocir 834,727 

Bridge, truss, J. Inman 834,621 

Brooder, R. M. North 834,401 

Br..der, G. Cramer 834,450 

Brush, E. K. Warren 834,853 

Brush, polishing, R. Crover 834,363 

Bucket, dumping, J. Kozora 834,305 

Buckle, bale, W. R«ss, Si- 834,758 

Buckle, harness, E. D. Hale 834,296 

Buckle, trace, H. Johnson 834,811 

Building block, F. Founder 834,610 

Building block molding apparatus, A. Nelson 834,632 

Bulletin board, B. Peritz 834,319 

Burglar alarm, C. H. Joy 834,736 

Butter mold or tray, E. J. Luhman 834,826 

Button, cuff, G. Krementz 834,815 

Button fastener, L. P. Hazen, 834,802 

Button, tufting, F. A. Neider 834,400 

Cable grip, J. S. Sparks 834,768 

Calking material, H. Japp 834,731 

Car bolster, J. B. Barnes 834,248 

Car, combination freight and dump, A. 

Lipschutz 834,823, 834,824 

Car coupling, II. T. Krakau 834,814 

Car coupling, L. P. Mather 834,833 

Car fender, F. M. Frederick 834,717 

Car handling and dumping apparatus, W. 

W. Keefer, reissue 12,550 

Car stake, A. W. Bagley 834,702 

Car stake, adjustable, R. V. Sage 834,413 

Car uncoupling mechanism, II. F. P»pe.... 834,321 
Car underframe construction, A. Becker.... 834,654 

Car wheel, C. T. Schoen 834,761 

Car wheel, J. Stuart 834,771 

Car wheel, noiseless, I. Ilogeland 834,473 

Car wheel shoe, A. Harris 834.298 

Carbureter, R. H. Gray 834,614 

Carbureter, C. O. Williams 834,697 

Card, record or index, C. W. Gremple 834,294 

Carpenters' benches, work support for, J. 

Behringer 834,703 

Carpet stretcher, E. Poirot 834,535 

Carving machine, C. S. Van Acker 834,346 

Cell, precipitating, W. A. Hendryx 834,575 

Cement, Neuburger & Witz 834,633 

Cement and the apparatus theref«r, manu- 
facture of hydraulic, B. Enright. 834,374 

Centerboard, D. M. McLean 834,840 

Centrifugal separator, N. S. B.k .. 834,254 

Chair, J. Flindall 834,376 

Chair lounge, J. Flindall 834,285 

Chart, skirt drafting, Schrader & McCul- 

lough 834,762 

Chest for mechanics' tools, carrying, N. S. 

Greve 834,721 

Chuck, G. Rothenbucher- 834,492 

Chute, spiral, W. D. Gray 834,720 

Clay product drier, R. W. Lyle 834,584 

Cleaning device, C. E. Flynn 834,667 

Clevis for plows, yielding, F. M. Rutten.... 834,412 

Clock, secondary electric. H. Campiche 834,708 

Clothes hanger, A. J. Butler 834,868 

Clothes support, extensible, C. J. Wads- 
worth 834,595 

Clutch, T. H. Worrall 834,857 

Clutch and speed controlling device, S. W. 

Wardwell 834,778 

Clutch device, T. L. & T. J. Sturtevant 834,499 

Coal handling implement, N. E. Watson.... 834,780 
Coaling ships from colliers, apparatus for, 

C. G. C. C. Taylor 834,335 

Cock, angle, W. W. Wiggs 834,429 

Coil former, J. W. Lundskog 834,480 

Coils, case for loading, H. F. Albright 834,352 

Coin sorting and stacking apparatus, C. F. 

Hess 834,805 

Collar, horse, L. P. Ey 834,794 

Collodion and recovering the solvents of 
nitrocellulose or cellulose, machine for 

producing threads from, M. Denis 834,460 

Coloring matter for producing siik-like or 

pearl luster effects, L. Lilienfeld 834,739 

Column, veneered, H. L. Manning 834,391 

Composition of matter, M. W. Beique 834,252 

Composition of matter and making same, D. 

Genese 834,718 

Compressors, unloader for compound, F. \. 

Longacre 834,627 

Compressors, unloader for single acting, F. 

V. Longacre 834,626 

Condenser, exhaust, J. C. Fountain 834,514 

Conduit elbow, Sibley & Lutz 834,687 

Conduits, base for supporting switches and 

the like upon, Sibley & Lutz 834,686 

Conduits, means for holding receptacles and 

the like to, G. A. Lutz 884,829 

Controlling device, B. G. Lamme 834,582 

Controlling device, S. W. Wardwell 834,779 

Copy holder, C. M. Bartlett 834,553 

Copying press, G. Bluen 834,657 

Corkscrew, hand, M. A. N. Ansley 834,603 

Corn gathering and husking machine, I. J. 

Ball 834.246 

Corset stiflener, E. K. Warren 834,423 

Cotton cleaner and feeder, C. W. Crawford. 834,661 
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Couch, B. Weinberg 834,501 

Couch, convertible, A. Wheatley 834,427 

Cowl and ventilator, H. V. Ackert 834,551 

Cream separator, T. A. Davis 834,366 

Crushing and grinding mill, G. C. Little 834,387 

Cucumber picker, G. W. Newton 834,531 

Cultivator, L. Q. Spaulding 834,332 

Cultivator, P. Wolf 834,650 

Cultivator and weeder, corn, C. H. Mat- 
thews 834,834 

Cutter head, A. F. Heckel 834,209 

Dehydrating apparatus, E. W. Cooke 834,265 

Dental and surgeon's cabinet, W. C. Wol- 

ford 834,790 

Dentifrice, H. C. G. Luyties 834,676 

Denture, artificial, E. D. R. Garden 834,515 

Derrick turning apparatus, W. J. Mc- 
clain, Jr 834,316 

Die stock, adjustable, B. Borden 834,454 

Digger. See Potato digger. 

Disk drill, C. H. Pelton 834,680 

Disk, rotary, M. Mitchell 834,838 

Display reel, T. A. K. Oren 834,318 

Distilling apparatus, turpentine, J. G. 

Saunders . 834,750 

Distilling turpentine, J. T. Denny 834,875 

Ditching machine, J. II. Sylvestersen 834,645 

Door check, A. McKenzie 834,398 

Door, combination solid and ventilating, 

Clair & Baser 834,561 

Door construction, sliding, Ilussey & Out- 
land 834,673 

Door operating mechanism, II. W. Wolff... 834,780 

Door pocket, sliding, P. P. Williams 834,649 

Dough, etc., apparatus for treating, G. 

Muller 834,678 

Draft equalizer, G. M. Goodale 834,517 

Drier, J. M. White 834,696 

Drill clamp and support, J. P. Cahill 834,605 

Driving gear, differential, L. E. Hoffman. 834,619 

Drum, P. Berlinghoff 834,865 

Dumb waiter and refrigerator, combined, 

II. Keller 834,738 

Dump and scoop board, E. N. Hamilton.... 834,380 

Dust pan, W. N. Steele 834,770 

Dyeing machine, W. H. Fletcher 834,284 

Ear drum, artificial, J. B. Campbell 834,259 

Egg tester, G. Knuttgen 834,813 

Electric braking, automatic, L. H. Thullen 834,336 
Electric conductor conduit, G. A. Lutz.... 834,742 
Electric current interrupter, J. B. Wantz. . 834,597 
Electric light bulbs, basket for Incandescent, 

C. Duncan 834,664 

Electric light hanger, J. W. Carter 834,449 

Electric wire conduit, Sibley & Lutz 834,685 

Electric wires, connector for conduits for, 

Sibley & Lutz 834,684 

Elevator safety device, G. R. Layman 834,816 

Emery wheel dressing tool, W. Fish 834,666 

Emulsion and producing it, K. Mann 834,830 

End gate fastening, A. A. Fair 834,461 

Engine lubricating device, T. L. & T. J. 

Sturtevant 834,498 

Engine reversing mechanism, traction, J. C. 

Metcalf 834,394 

Eraser, W. H. Weguelin 834,783 

Excavating, ditching, and grading machine, 

C. C. Hutchinson 834,729 

Excavating scoop, O. M. Briley 834,358 

Expansion bit, W. B. Swan 834,593 

Extension table, S. W. Whonn 834,428 

Eyeglasses, C. F. Beckwith 834,655 

Fastener, G. A. Holmes 834,808 

Fastener, separable, G. E. Wright 834,858 

Fastening device, J. M. Denney 834,273 

Feed water regulator, L. B. Fulton 834.795 

Fence making machine, wire, J. Harris.... 834,297 

Fence, portable, A. N. Whittinghill 834,543 

Fence post, A. J. Henninger 834,804 

Fence post mold, I. G. Brooks 834,448 

Fence tie, A. B. Critchfield 834,662 

Fence, wire, F. C. Biesemeier 834,867 

Filter, J. T. H. Paul 834,637 

Filter, S. J. Vance 834,776 

Filter attachment. E. G. Williams 834,431 

Filter, feed water, H. E. Ferchen 834,464 

Filtering element, K. Kiefer 834,304 

Fire door, J. & W. Peters 834,681 

Fire extinguisher, automatic, A. L. Jaynes 834,303 

Firearm, T. C. Johnson 834,578 

Firearm, automatic, J. J. Reifgraber 834.753 

Firearm, magazine, ,T. R. R. Ashton.... 834,354 
Fireproof walls, means for making, W. 

Bieber 834,253 

Fish hook, F. M. Landon 834,307 

Fish line holder and puller, G. P. Schmidt, 

Jr 834,414 

Fishing rods, finger hook for, T. B. Gal- 

braith 834,571 

Fluid engine, elastic, II. A. Due, Jr 834,371 

Fluid pressure brake, W. V. Turner, 

834,342, 834,344 
Fluid pressure systems, automatic con- 
trolling means for, Chamberlain & Mar- 
shall 834,870 

Fluid receptacle, P. N. Stowby 834,333 

Flushometer, R. A. Brooks 834,256 

Folding chair, child's, R. F. Johnson 834,383 

Food cutting and lifting device, A. 

Woernle 834,601 

Freight carrier, T. W. Lingard 834,822 

Furniture fastener, J. E. Faught 834,462 

Furniture, store, Kleiner & Anderson 834,674 

Game apparatus, R. T. Lambert 834,581 

Game apparatus. E. Fahl 834,665,834,714 

Game board, G. V. Sanborn 834,494 

Game score box. card, W. H. Hollis 834,301 

Garment clasp, S. Rubin 834,493 

Garment hanger, Barrell & Knight 834,652 

Garment support, A. II. Hawk 834,725 

Gas, apparatus for manufacturing producer, 

Adams & Powell 834,238 

Gas, apparatus for the manufacture of - 

illuminating, Adams & Powell 834,239 

Gas engine and valve mechanism therefor, 

A . Dina 834,566 

Gas generator, acetylene, J. Margreth .... 834,831 
Gas, manufacturing illuminating, Adams & 

Powell 834,241 

Gas meter, V. P. Wilkins 834,854 

Gas retort discharging apparatus, E. Cher- 
vet 834,710 

Gas saving appliance, S. J. Jeha 834,733 

Gasket, O. J. Garlock 834,011 

Gelatin and glue from bones, manufacture 

of, II. Hllbert 834,806 

Generator. See Gas generator. 

Glassware, apparatus for fire finishing and 

polishing, C. L. Dorer 834,275 

Gluing machine, Odenkirchen & Cowell.... 834,588 
Grading machine, power carrying, II. A. 

Clapp 834,456 

Grain distributing device, T. J. Skillin... 834,331 

Gramophone, J. Sanders 834,326 

Grapple, J. Dale 834,271 

Grapple, J. W. Stolkrantz 834,590 

Grass gatherer, S. Hadac 834,615 

Grate, R. \. Brawley 834,255 

Grinding mill, G. Carlson 834,507 

Gun rack, J. T. Nicholson 834,748 

Gun sight, R. D. Ilasbrouck 834,471 

Guns, telescope mounting for, J. Wilkinson 834,785 
Guns, telescopic sighting device for, J. 

Allardt 834,552 

Ilames connector, J. M. Hedrick 834.521 

Hammer, pneumatic, C. Pruner 834,641 

Hammer, steam, W. J. Hagman 834,616 

Handle grip, Clarke & Weeks 834,711 

Harness snap making machine, F. J. Nut- 
ting 834,842 

Harrow, T. Henderson 834,300 

Harvester, corn, I. J. Ball 834,245 

Harvesting machine, corn, W. Smolley.... 834,767 

Hasp lock, C. J. Streams 834,501 

Hat fastener, Butler & Glennon 834,559 

Hatchway cover, sectional, E. H. Frey... 834,287 

Hay sewing machine. W. Dichmann 834,369 

Headlight, W. II. Forker 834,668 

Heat and smoke deflector, J. F. Troeger.. 834,774 
Heating and mixing materials, transport- 
able apparatus for, M. Rozsa 834,851 

Heating plants, circulation device for hot 

water, Jorgensen & Sorensen 834,735 

Heel making machine, G. E. Warren 834,349 

Hinge for the lids of vessels, J. II. Wilson 834.434 

Hinge, spring, C. Olson 834,635 

Hoeing machine. W. R. Sturgiss 834,691 

Hoisting apparatus, II. Toomey 834,647 

Hoisting bucket, W. II. Jessup 834.475 

Hoop lug, M. Renz 834,408 

Husking machine, I. J. Ball 834,247 



Wood-working 
Machinery 

For ripping, cross-cut' 
ting, mitering, grooving, 
boring, scroll-sawinp edge 
moulding, mortising ; for 
working wood in any man- 
ner. Send for catalogue A. 

The Seneca Falls M'f'g Co., 

t95 Water St., Seneca Falls, N. V. 




Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St.. Cincinnati. 0. 



Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 
Booklet Free 
VEEDER MFG. CO. 
IS Sargeant St. 
Hartford. Conn. 
Cyclometers, Odometers, 
Tachometers, Counters 
and Pine Castings. 





Any Size or Shape 

Steel Towers 

Any Height 

The Baltimore Cooperage Co. 

MANUFACTURERS 

BALTinORE CITY, MD. 

CATALOGUE GRATIS 




ThE Clipper Clip 

13^ Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best & Cheapest. All Stationers. 



BRASS OR STEEL 



CUPPER MFG. CO., 
101 West 124th St., New Fork, U.S.A. 

For free samples and information write to us. 




FOR 

GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL^ REPAIR 
WORK, ETC. 

From 9-in. to 13-in. swing. 
Arranged for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Lathe Catahg. 

W.F.&JNO. BARNES CO. 

Established 1872. 
1999 Ruby St., Rockford, ]i,l. 



It's Easy to Keep Cool! 

The simplest, smallest, safest, neat- 
est and most successful Motor Fan 
made is toe Rawlings Patent 
High-Speed Water Motor 
Fan. Can be installed in a few 
minutes. No operating expenses. 
Made of high-grade brass. Price 
14-in. Fan with complete coup- 
lings. $10.00. 

E. GINTZEL ?«»™» L i» L 

160 Nassau St., New York City 




Andrew Ca^rrvegie, lhon\d.s A. Edison, 

and many other successful men he-, 
gan their careers at Telegraph, 
Operating. Why don't you 
learn? For $1.75 we wil] 
send you a complete 
N. D. outfit with 
book of instructions, 
by express (not pre, 
paid). Send for cata- 
log of electric appa- 
ratus, supplies and 
novelties. 
Paris Place, New Yorjt 




J. H. BUNNELL & CO., Inc., 



Keystone Well Drills 




for Artesian and Ordinary Water 
Wells ; Mineral Prospecting and 
Placer Testing for Dredgers ; 
Deep Drilling for Oil and Gas ; 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text- 
books in these lines. 

KEYSTONE WELL WORKS 
Beaver Falls, Pa. 




Asbestos and Magnesia Products 



STEAM PIPE AND BOILER COVERINGS. 
ASBESTOS PACKING (For all purposes). 
ASBESTOS FIRE-RESISTING CEMENTS. 



"J-M" ASBESTOS ROOFING. 
ASBESTOS FABRICS. 
KEYSTONE HAIR INSULATOR. 
ELECTRICAL SUPPLIES. 



ASBESTOS BUILDING MATERIALS. 
W„ W. JOMNS-MANYILLE CO- 

New York, Milwaukee, Chicago, Boston, Philadelphia, St. Louis, Pittsburg, Cleveland, New Orleans, Kansas 
City, Minneapolis, Dallas, San Francisco, Los Angeles, Seattle. London. 




The A. Rosenberg Faucet Motor runs in the proper 
direction tor grinding and polishing. Is 5 inches in diameter, 
with a 4 1-2 inch wheel. Polisher on one side and the grinder 
on the other. Any kind of chuck can be screwed on the spin- 
U.e ends— for household use, for dentists, for jewelers, eta. 
Price of motor is $5.00. Right and left-hand chucks, each 
25 cents. No wrench or other tool required to take the 
wheels or chucks off. Interchangeable bearings only 35 
cents each. A motor that IS A MOTOK scientifically 
___ constructed in every way. Send 10 cents for copyrighted 

CoDYriRhtl90& bookJet * Agents wanted. Prices on application to 

by THE A. ROSENBERG MOTOR & MFG. tO. 

A. Rosenbbbq Established since 1894 Baltimore, Md., V. S. A. 

A Homemade 100=Mile 
Wireless Telegraph Set 

Bead Scientific American Supplement 1605 for a 
thorough, clear description, by A. Frederick Collins, of 
the construction nf a 100-mile wireless telegraph outfit. 
Numerous, adequate diagrams accompany the text. 
Price 10 cents by mail. Order from your newsdealer, or 
from 

MUNN & CO., 361 Broadway, New York 



Whitewash Your Buildings 

At Lowest Cost 

With a Progress Spraying and 

Whitewashing Machine. One 

man can apply whitewash or 

cold water paint to 10,000 square 

feet of surface in one day ami 

do better work than with a 

brush. It is also adapted for 

spreading disinfectants, 

destroying insect pesls 

and diseases on trees, 

vegetables and other 

plants, extinguishing 

fires, washing windows, 

ivagons, etc., and other 

purposes. The machine is 

really a little water works system on wheels because the easy 

movement of the pump develops a pressure exceeding SO 

pounds, and will raise the liquid more than 80 feet above its 

own level. The Progress, IS gallon size, costs only $21.00 : 

the 20 gallon size, $:S0.O0. It will last a lifetime and pays for 

itself the first year. Other types of machines sold as low as 

$'J and $M). Write for detailed description. 

SI Dayton Supply Co., Dept. R, Dayton, O. "2 




THE OBER LATHES 

For Turning Axe, Adze, Pick 
Sledge, Hatchet, Hammer, Auger, 
File, Knife and Chisel Handles, 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters Table 
and Chair Legs and other irregular 
work. 

{W Send for Circular A. 
TheOberMfg.Co.,10 Bell St.. Chagrin Falls, 0., U.S.A. 




To Bock Buyers 

We have just issued a new 
112-page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 

MUNN & COMPANY 

Publishers of Scientific American 
361 Broadway, New York 




Alcohol 

i 

Its Manufacture 
Its Denaturization! 
Its Industrial Use 

The Cost of Manufacturing Denatur- 
ized Alcohol in Germany and German 
Methods of Denaturization are discussed 
by Consul-General Frank H. Mason in 
Scientific American Supplement 1550. 

The Use, Cost and Efficiency of Alcohol 
as a Fuel for Gas Engines are ably ex- 
plained by H. Diederichs in Scientific 
American Supplement 1596. Many clear 
diagrams accompany the text. The article 
considers the fuel value and physical pro- 
perties of alcohol, and gives details of the 
alcohol engine wherever they may be dif- 
ferent from those of a gasoline or crude 
oil motor. 

In Scientific American Supplement 
1581 the Production of Industrial Alcohol 
and its Use in Explosive itotors are 
treated at length, valuable statistics being 
given of the cost of manufacturing alcohol 
from farm products and using it in engines. 

French flethods of Denaturization con- 
stitute the subject of a good article pub- 
lished in Scientific American Supple- 
ment 1599. 

How Industrial Alcohol is Hade and 
Used is told very fully and clearly in No. 3, 
Vol. 95, of the Scientific American. 

The Most Complete Treatise on the Mo- 
dern Manufacture of Alcohol, explaining 
thoroughly the chemical principles which 
underlie the process without too many 
wearisome technical phrases, and describ- 
ing and illustrating all the apparatus re- 
quired in an alcohol plant is published in 
Scientific American Supplements 1603, 
1604 and 1605. The article is by L,. Baudry 
de Saunier, the well-known French autho- 
rity. 

In Supplements 1607, 1608, 1609 we pub- 
lish a digest of the rules and regulations 
under which the U. S. Internal Revenue 
will permit the manufacture and denatura- 
tion of tax free alcohol. 

Any Single Number of the Scientific 
American or Supplement will be sent for 
10 cents by mail. The entire set of papers 
above listed will be mailed on receipt of 
1 1. 10. 

Order from your newsdealer or from the 
publishers, 

MUNN (& COMPANY 
361 Broadway. New York 



Husking peg, S. B. Wenger 834,648 

Hydraulic elevator, W. L. Leland 834,818 

Hydrocarbon burner, C. A. Ilammel 834,469 

Hygrometer, J. Cowling 834,660 

Injector, vaccine, C. S. Chambers 834,261 

Insect trap, W. II. Grasser 834,518 

Instrument holding appliance, E. A. Doty.. 834,603 

Insulator, J. F. Nicols 834,533 

Insulator, Falkenberg & Simon' 834,567 

Insulator for handles of vessels used to 

hold hot liquids, J. II. Gault 834,200 

Insulator, strain, G. A. Mead 834,392 

Integrating machine, P. J. Darlington.... 834,365 

Jewel setting cutter, C, Culman 834,457 

Joint clamp, J. Weber, Sr 834,782 

Journal box, E. J. Trudeau 834,340 

Junction or outlet box, G. A. Lutz 834,828 

Key ring, tag, cigar cutter, and screw 

driver, combined, C. G. Taylor 834,334 

Knitting machine, R. W. Scott 834,763 

Knitting machine needle and holder there- 
for, B. Wiener 834,598 

Ladder, J. P. Barrett 834,653 

Lamp, acetylene dash, W. C. Greene 834,572 

Lamp attachment, E. J. Batson 834,505 

Lamp, oscillating current, J. E. Seeley.... 834,496 
Lamp socket for ceilings, W. H. Ratten- 

bury 834,406 

Lantern, A. Rosenberg 834,850 

Lantern, tubular, A. W. Walter 834,347 

Lap robe and coat, L. C. Skinner 834,418 

Last block fastener, J. A. Rihl 834,754 

Latch, D. Cassels 834,508 

Latch mechanism, night, II. P. Townsend . . 834,338 

Lathe, automatic, J. Buckley 834,359 

Lathering apparatus, II. F. Schelling 834,760 

Level, plumb, J. Sechler 834,765 

Lifting device, J. Ilartogh .- 834,381 

Light shade holder, G. L. Fish 834,513 

Line spacer, automatic, L. Risk 834,323 

Linotype machine, W. G. Middleton 834,835 

Linotype machine, D. Petri-Palmedo 834,840 

Liquid lifting apparatus, J. Pire 834,749 

Load elevator, A. Yugstrom 834,550 

Load lifting device, J. Dale 834,270 

Lock, H. D. Chipman 834,300 

Lock, C. H. Carlson 834,709 

Lock protecting device, C. E. Leighton.... 834,817 
Loom automatic filling replenishing mechan- 
ism, Smith & Stimpson 834,852 

Loom filling detecting mechanism, E. S. 

Wood 834,540 to 834,549 

Loom filling detecting mechanism, A. M. 

Marcoux 834,585 

Loom filling detecting mechanism, W. F. 

Roper 834,757 

Looms, thread parting mechanism for, E. 

Cunniff 834,209 

Lubricating mechanism, Hettinger & Bate- 
man 834,570 

Lubricator, G. M. Lombard 834,388 

Mail and package deliverer, automatic, 

H. W. Vail 834,775 

Mail bag delivering apparatus, automatic, 

G. B. Allis 834,803 

Mail delivering apparatus, W. H. Haley.. 834,798 

Mallet, J. D. Luse 834.827 

Match machine, W. F. Hutchinson 834,620 

Match scratcher, N. T. Benford 834.557 

Mayonnaise mixer, A. J. Seaman 834,876 

Measuring device, liquid, J. Albrecht .... 834,862 
Metal, cylinder for treating heated, G. H. 

Benjamin 834,350 

Metal, expanded, L. E. Curtis 834,873 

Metal recovering apparatus, W. A. Hen- 

dryx 834,803 

Metals and ores, process and apparatus for 

separating, T. Groesbeck 834,722 

Metals from their ores and the conversion 

of iron into steel, metallurgical process 

for the extraction of, G. H. Benja- 
min 834,056 

Metallic tie and rail fastener, C. M. 

Rhodes 834,082 

Meter, Wills & Imlay 834,787 

Milk to a dry powder, reducing, L. Gath- 

mann 834,510 

Molding device, J. P. Hall 834,017 

Molding device or apparatus, J. P. Hall.. 834,573 

Molding press, G. G. Heghinian 834,671 

Motor control system, electric, W. Cooper. 834,563 

Motor support, fan, H. R. Wellman 834,695 

Mower, A. Pf und 834,320 

Mowing machine, J. L. Tomer 834.646 

Music turner, sheet, A. Bissiri 834,874 

Musical instruments, tuner for stringed, A. 

Shutt 834,410 

Necktie holder, S. L. Worcester 834,850 

Numbering machine, plunger operating, E. 

G. Bates 834,556 

Nut lock, S. T. Simmons 834,330 

Nut lock, S. Matthes 834,530 

Nut lock, R. J. Kideney 834,579 

Nut lock, C. M. Jackson 834,730 

Nuts, making hexagonal, G. Dunham 834,372 

Obtunding apparatus, C. Van Wyck 834,594 

Ore separator, J. Gottlander 834,613 

Ores, treating, F. T. Snyder 834,644 

Package carrier and basket, combined, E. 

A. Henry 834,720 

Package, mush, C. W. Jackson 834,474 

Packing for joints between stationary and 

moving parts of machinery, G. W. 

Price 834,848 

Packing of filter plates, L. Anker 834,864 

Padlock, II. P. Townsend 834.339 

Painting machine, wheel, J. C. Beardslee.. 834,249 
Painting machine, wheel, Beardslee & 

Critchley 834,250 

Pantograph, R. Hanssen 834,470 

Paper clip, L. P. Hazen 834,801 

Paper cutter, F. Vandeven 834,540 

Paper fastener, J. C. Logan 834,625 

Paper softening and sterlizing machine, 

C. E. Pope 834,488 

Pasteboard box, F. P. Klein 834,527 

Peat and other materials, method of and 

apparatus for compacting, F. Farrow.. 834,568 

Pen, fountain, F. O. Ellis 834,373 

Pen, fountain, W T . A. Welty 834,541, 834,542 

Pen, fountain, J. J. Mead 834,744 

Percolator, C. Wightman, et al 834,430 

Phonographic sound records, production of, 

W. F. Nehr 834,485 

Photographic developing apparatus, C. Fen- 

nell 834,403 

Photographic shutter, M. Klaiber 834,812 

Pick, J. B. Lucas 834.479 

Piling, cap for sheet, E. A. Bern 834.800 

Pillow and the like, E. M. Sehnadig 834,043 

Pipe connection, A. W. Cram 834,302 

Pipe coupling, A. T. Ilerrick 834,018 

Pipe coupling, automatic train, G. A. 

Elwell 834,277 

Planter, seed, P. C. Mitchell 834,839 

Plow, J. E. Becker 834,445 

Plow, J. W. Hair 834.519 

Plow, J. E. Huekabee 834.809 

Plug for soil pipe, testing, R. Meister 834.393 

Plug, sparkling, J. G. Kingsbury 834,580 

Polishing machine, O. Tverdahl 834,421 

Pollen collecting device, E. Moulie 834,740 

Pool and billiard table, convertible, T. R. 

Treiber 834,694 

Potato digger, ,T. Moreau 834,315 

Powder box or can, sifter top, G. F. Miller 834.314 

Power control, magnetic, D. Bacon 834,355 

Power transmission mechanism, D. M. 

Wright 834,438 

Power transmitting mechanism, T. L. & 

T. J. Sturtevant 834,592 

Power transmitting system, Finnigan & 

Hanchott 834,570 

Printing apparatus, warp, G. Morton 834,390 

Printing machine, L. M. Rash 834,490 

Printing machine, rotary web, R. C An- 

nand 831,602 

Printing press, W. II. Golding 834,612 

Printing press inking roll truck, J. E. 

Lee 834,308 

Printing press platen lock, J. E. Lee 834,309 

Propeller, A. S. Littlejohn 834,624 

Propelling apparatus for boats, A. L. Rus- 
sell 834,324 

Pruning shears, W. Cronk 834,504 

Pulley, S. Abbott 834,700 

Pulp strainer, J. W. Walters 834.590 

Pump, T. T. Johnston 834,384 

Pump, dirt elevating, S. W. Chiles 834,006 

Pump governor, electric, E. H. Dewson . . 834,274 
Pump rod clamp, D. W T . Sterling 834,688 
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Inexpensive 
Classified Advertisements 

Advertising in this column is 50 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 



SALE AND EXCHANGE. 

FOR SALE.— Engine Lathe, Swings 9J^ in. takes 25 in. 
between centers; complete wiLh full set change gears 
toout all size threads, 3to 40 in. ; price only ¥41.00. Ad- 
dress L. F. Grammes & Sons, Allentown, Pa. 



BUSINESS OPPORTUNITIES. 

WANTED.— A few people to learnboobkeeping and 
pay for tuition from their earni ngs afterwe place them 
in positions. You can learn at your own home in a few 
weeks without loss of time or money. We guarantee 
it. Write for full information and our free book, " How 
to Succeed in Business." It tells you how you can bet- 
ter your position and make more money. Commercial 
Correspondence Schools, Drawer 390 E, Rochester, N. Y. 

STEEL WHEELS to fit any wagon or cart. Made 
any size, any width of tire. Also handy wagons with 
low wneels and wide tires. Wood wagons with steel 
wheels, or steel wagons with steel wheels. Log wagons 
and heavy traction wagons of all kinds, for horses or 
traction engine power. Steel axles of any size and 
shape. Address Electric Wheel Company, Walton 
Square, Quincy, 111 , U t S, A. 

A FEW DOLLARS will start a prosperous mail order 
business. We furnish catalogues and everything neces- 
sary. By our easy method failure impossible. VVrite to- 
day. Milburn-Hicbs Co., 718 Pontiac Building, Chicago. 

AUTO CAR PRACTICE.-" Homans' Self-Propelled 
Vehicles." 190r edition just issued, right up to date, is 
the most complete boob on the motor car; practical, 
fully illustrated, 600 pases, handsomely bound. Price 
$2.00 post paid, money back if not satisfied. Agents 
wanted. Specimen pages free upon request. For full 
particulars and information address Theo. Audel & Co., 
63 Fifth Avenue, New York. 

NEW PATENT STOCK AND DIE. -To let on royalty, 
new patent stock and die. Party with means. For full 
particulars and information address M. G. Cornell, 555 
Coney Island Avenue, Brooklyn, N. Y. 

INVENTORS seeking to put upon the market nov- 
elties, cutlery, sporting, toilet, etc., articles, send de- 
scriptive picture, drawing, etc., to Arthur Leiscester, 
West New Brighton. New York. 

WANTED, BCK>KS.— The Scranton International Li- 
brary of Technology, Vols. 1-to 81. Must be latest edi- 
tion and ingood condition. Address, stating lowest price 
for cash, The Librarian, State Agricultural College, 
Agricultural College P. O., Michigan. 

AUTOMOBILE EX PERTS are in constant demand 
at high salaries. Our six weeks' course is the most 
thorough and practical, fitting men to drive, handle and 
repair. Day and evening classes. Special course for 
owners. New York School of Automobile Engineers, 
146 West 56th Street, New York. 

1 AM LOOKING FOR A GOOD PATENT ARTICLE 

to push. Must have merit. Only full particulars 
noticed. Address W. B. Westerfield, 420 West 146th 
Street, New York City. 



HELP WANTED. 

WANTED.— High class specialty salesmen to repre- 
sent large corporation in exclusive territory. For par- 
ticulars address with references J. C. Punch, President, 
901 Washington Avenue, St. Louis, Mo. 

ENGINEER WANTED.-Acollege-bredengineer with 
practical experience and a capital of $2000 to take active 
interest in and charge of an Engineering School to ue 
affiliated with a well established School in the West. 
For full information and particulars, write to Dr. Diet- 
rich, 730Grand Ave,, Milwaukee, Wis, 

DRAUGHTSMAN.-Good positions for first-class ar- 
chitectural, mechanical and structural men in New 
York, Chicago and other cities. $1,200 to $2,500. Call or 
write us to-day. Hapgoods, 305 Broadway, New York. 

MAN or Woman wanted by Mail Order Catalog House 
to travel, collect and appoint agents. No capital or ex- 
perience required. $21.00 a week. Expenses advanced. 
Secretary. Desk A-14, 381-385 Wabash Ave., Chicago. 



PATENTS FOR SALE. 

PATENT FOR SALE.— Hair waving and curling de- 
vice, easy of manufacture and cheap. Can be used either 
hot or cold. Easily used by ladies from direction. For 
full particulars address Arnold, 60 W. 26th Street, N. Y. 

PATENT FOR SALE.-I want to sell outright the 

Proprietary rights in my new Improved Metal Fence 
ost, sure to be used in all parks, farms and gardens. 
C. C. Dolan, 324 Green Street, Locuport, N. Y. 

PATENTS SOLD ON COMMISSION. -If you wish 
to buy or sell a patent write for particulars to E. L. 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu- 
sively. 



MACHINERY FOR SALE. 

IF interested in power for any kind of light manufac- 
turing, electric lighting, marine or other purposes, get 
information on the most improved kerosene oil engine 
by sending for catalogue to Remington Oil Engine Co., 
41 Park Row. 



PARTNERS WANTED. 

PARTNER WANTED. -Interest in old established 
Patent business for sale at $5, 00. Rare opportunity for 
young man with technical training to learn this profita- 
ble business. For further information address T. S. 
Crane, 76 Nassau Street. New York. 



PATTERNS AND MODELS. 

WE MAKE wood patterns, metal patterns and light 
machin e work. Phone No. 1274 Franklin, General Pat- 
tern and Model Co., 78 Centre St., N. Y. City. Write or 
telephone and our representative will be pleased to call 

INVENTIONS DEVELOPED; MODELS OF ANY 
description; special machinery; drawings. For full 
information and particulars, address Experimental 
Works, 207 Centre Street, New York. 

INVENTORS! I MAKE MODELS, Patterns, Dies. 
I simplify, improve, and perfect inventions, develop 
ideas and design special machinery. Price reasonable. 
Best advice on inventions free. Saliger, 140 W. 23rd St., 
New York. 



GAS-LIGHTING APPLIANCES. 

THE "PNETJ-WAY"of lighting gas! Lights Wels- 
bach's without electricity from button on wall! Easily 
installed, fiver lasting. Ask your gas company or write 
Pneumatic Gas Lighting Company, 150 Nassaa St., N. Y. 
Valuable Christmas surprise. 



PROFESSIONAL CARDS. 

CHEMIST.— Prof. C. A, Jacobson. S. B. Graduate stu- 
dent of Johns Hopkins University, now analyst and in- 
structor in chemistry at York. Pa., does high grade 
analytical work. Write for terms. 



Pump, self-cleaning, E. J. Feeny 834,569 

Rack, A. S. Noonan 834,486 

Radiator, J. H. Davis .834,364 

Rail bond, C. R. Sturdevant 834,689, 834.690 

Rail brace, C. Ropp 834,409 

Rail joint, E. A. Gillchrist 834,292 

Railway appliances, time releasing device 

for levers controlling, J. P. Coleman. . 834,264 

Railway frog, E. B. Entwisle 834,278 

Railway switch mechanism, F. L. Young. . 834,439 
Railway switch opening and closing device, 

street, E. A. Peterson 834,403 

Railway tie, D. J. Raddick. Jr 834,536 

Railway tie and rail fastening, metallic, 

A. Warfield 834,348 

Railway track structure, G. M. Ervin 834,280 

Railway track structure pattern, G. M. 

Ervin 834,279 

Railways, electrical contact for trolley 

systems of electric, W. T. Oviatt 834,636 

Razor, safety, F. H. Arnold 834,353 

Receptacle fastener, E F. Hulbert 834,810 

Reel clamp, L. L. Bartlett 834,554 

Reel seat, L. L. Bartlett 834,555 

Refining engine, E. C. Crocker 834,713 

Resistance device, W. L. Waters 834,424 

Rifles to reduced ranges, device for adapt- 
ing service, A. N. Tucker 834,341 

Rock drill, T. E. Adams 834,441 

Rock drilling machine or engine, Hellman 

& Bayles 834.52? 

Rocker or support, G. Lindenthal 834,820 

Rod coupling, pull, J. C. Miller 834,836 

Rotary carrier and elevator, I. J. Ball. . . . 834,244 

Rotary engine, J. A. Carter 834,260 

Rotary engine, P. J. D. Kops 834,478, 834,528 

Rotary engine, S. Lach 834,675 

Rotary motor, S. M. Atkins 834,651 

Rotary motor, H. G. Leopold 834,819 

Rotary steam engine, C. A. Kaiser 834,737 

Rubber from rubber waste, recovering, W. 

A. Koneman 834,623 

Rubber hose, making, W. H. Adams 834,351 

Rubber-like gum, B. F. Spencer 834,760 

Safety lock, Lievens & Jahn 834,310 

Sails, reefing, M. Tornow 834,692 

Sand drier, G. L. Webb 834,781 

Sap collector, V. P. Mc^oy 834,841 

Sash fastener, J. S. Flanders 834,716 

Sash fitting, window, T. W. Messenger. . . . 834,677 

Sash lock, J. C. Meyer 834,586 

Sash lock, C. F. Mason 834,743 

Saw handhold, adjustable, T. Keepfer 834,622 

Sawing machine, B. L. Bailey 834,251 

Scale, pitless platform, Ellis & Vreeland.. 834,276 
Scales, attachment for platform, J. L. 

Bryan 834,258 

Scraper, Noble & Quayle 834,634 

Screen. See Window screen. 

Sealing means, hermetic, D. Genese 834,719 

Seams for sheet metal, forming, F. H. 

Grafton 834,467 

Securing device, M. A. Rollman 834,849 

Seeder, R. H. Mouser, Jr 834,482 

Seeder, W. T. & G. B. Davis 834,458 

Separator, Gans & Gorham 834,378 

Sewing machine, W. Wilson 834,436 

Sewing machine tension, W. Wilson 834,600 

Shade fixture, window, D. Hoyt 834,577 

Shade hanger, J. K. Putnam 834,752 

Shade trimming device, F. E. Fishering. . 834,715 

Shank stiffener, J. E. Bickford 834,506 

Sharpening machine, beet slicing knife, A. 

Maguin 834,390 

Sheet delivery apparatus, A. B. Dick 834.791 

Shelf bracket, E. F. Rotsheck 834,411 

Ships' hulls, apparatus for cleaning, McLel- 

lan & McKinon 834,399 

Shoe polishing machine, coin controlled, H. 

Smith 834,766 

Show case, W. K. Williams 834,699 

Shutters, reciprocating shaft for roller, J. 

G. & L. G. Wilson 834,433 

Shuttle, automatically threading, W. F. 

Draper 834,607 

Sifter, ash, J. H, Austin 834,604 

Sign, W. Borgmann 834,447 

Sign and operating means therefor, illumin- 
ated, G. H. Dunkle 834,792 

Signal operators, safety device for, B. 

A. Ovenshire 834,845 

Signaling system, F. B. Rae 834,404 

Skate, roller, H. R. Jones 834,526 

Skirt hanger, C. F. Blue 834,706 

Skirt support, A. H. Hawk 834,800 

Skirts and blouses, device for supporting 

or holding in position, R. B. Hope .... 834,728 

Sleeper, metallic, W. Friberg 834,288 

Small arms, safety appliance for, J. Tam- 
bour 834,772 

Smelting, Adams & Powell 834,240 

Smelting furnace, F. L. McGahan 834,747 

Smoke consumer and fuel economizer, fire 

bridge, Johnson & Carlaw 834,734 

Snow and ice, means for keeping switch 

and signal apparatus free from, F. 

G. Shaw 834,327 

Snow and ice. means for keeping switch 

and signal apparatus free from, F. 

L. Young 834,440 

Soap holder, J. F. Randall 834,405 

Soldering iron, self-heating, R. W. Marvell. 834,313 
Sound waves, diaphragm for transmitting, 

E. H. Mobley 834,629 

Spinning machine, T. H. Fairchild 834,609 

Spraying machine, E. E. Allen 834,701 

Square, folding carpenter's, J. Tregellas. . . . 834,773 

Square, try, Collie & Beauchene 834,872 

Stacker, hay, J. C. Harris 834,724 

Stalk cutter, Wendelin & Demmer 834,426 

Stamp mill, P. Kirkegaard 834,385 

Stamping and labeling machine, W. H. 

McCann 834,631 

Steam, apparatus for reducing temperature 

of superheated, M. W. Sewall 834,589 

Stove, J. M. Utz 834,345 

Stove and furnace, F. Fiebeger 834,282 

Stuffing box, R. Titus 834,337 

Subway or tunnel construction, R. W. 

Raftis 834,322 

Swing, A. Hartzler 834,670 

Switch operator, N. T. Gould 834,466 

Switch throwing device, T. A. Gerlach 834,379 

Switching and signal appliance, electric 

fluid pressure, W. J. Bell 834,704 

Tag for live stock. H. A. Mover 834,587 

Tag stringing machine, I. Robbins 834,756 

Take up, automatic, J. P. Hass 834,472 

Talking machine, J. C. English 834,511 

Telegraph cut out, F. A. Clogston 834,659 

Telegraph instruments, sound magnifier for, 

F. O. Hanson 834,520 

Telephone service, system and apparatus 

for measuring, H. D. Stroud 834,538 

Telephone sets, protective apparatus for 

railway, C. E. Scribner 834,764 

Telephone signaling apparatus, Butler & 

Lane 834,869 

Telephone system, W. W. Dean 834,272 

Telephone systems, means for charging 

storage batteries of, T. G. Martin 834,832 

Test and wire connector, W. A. Fricke 834,669 

Ticket, transportation, J. S. Young. 834,859, 834,860 

Time recorder, workman's, E. E. Peterson. 834,487 

Tire rim, vehicle. A. L. Banker 834,504 

Tires, etc., mold for rubber, W. Dunbar. . . 834,608 

Tongue switch, G. M. Ervin 834,281 

Tongue switch, R. P. Williams 834,432 

Tongue switch, F. Nather 834,484 

Tool, combination, A. S. Aungst 834,442 

Tools, work holder for machine, C. C M. 

Mortensen 834,481 

Toy packing and supporting device, C. W. 

Beiser 834,452 

Track cleaner, C. A. Madison 834,529 

Traction device, T. W. Lingard 834,740 

Traction engine and elevating grader, com- 
bined, H. A. Clapp 834.455 

Transmitting apparatus, H. Shoemaker. . . . 834,497 

Transom lifter, Rosenheim & Mombel 834,410 

Trap, W. R. Fine 834,465 

Trap, J. P. Sandefur 834,495 

Trap, O. S. Underwood 834,539 

Trellis, W. S. Hood 834,672 

Trolley track switch, R. W. Mcllvaine 834,483 

Trolley wheel, H. L. Humphrey 834,302 

Truck and other vehicle brake, railway, J. 

Gouldie 834.796 

Truck, car, G. Lindenthal 834.821 

Truss. F. Crater 834,712 

Tuning hammer, A, L. Hale 834,463 



The Franklin takes nothing 
for granted t but proves its 
way from start to finish. 

Four years ago, the Franklin came out with its 
four-cylinders, air-cooled motor, and light-weight 
non-jarring construction; and backed up its prin- 
ciple with commonsense logic and a car that did 
things. But full proof was lacking. 

Now we have the proof — facts that anybody 
can see — such proof of ability, endurance, and re- 
liability as places the Franklin in a class by itself. 

By winning the great Two-Gallon Efficiency Contest, the 
Franklin proved its unequaled efficiency and economy. 

Whitman's marvelous record-breaking run from San Fran- 
cisco to New York over the heaviest mountain grades, across 
the hot sandy trackless desert, through Nebraska mud — in 15 
days, 2 hours, 12 minutes — proved an ability, reliability, and 
endurance not hitherto believed possible in any motor-car. 

No other car in the world could have done these things. 
No other car has such qualities or such proofs. 

Don't you want t» read the story of Whitman's transcontinental dash, and his 
recent capture of the Chicago to New York record with the same car r Write us for 
them, and for the catalogue of 1907 Franklin cars. 



Shaft-drive Runabout $1800 

4-cylinder Light Touring-car $1850 



4-cylinder Touring-car $2800 
6-cylinder Touring-car $4000 



Prices in standard colors and equipment f, o. b. Syracuse, 
Special upholstery, equipment and color extra. 



H. H. FRANKLIN MFG. CO. 

Syracuse, N. Y 

M. A, L. A. M 




Just Published 



The New Agriculture 

By T. BYARD COLLINS 

12mo, 374 pages, 106 illustrations, cloth, price $2.00 



THIS new and authoritative work deals with the 
subject in a scientific way and from a new view- 
point. Dr. Collins has devoted his lifetime to the 
study of changing economic agricultural conditions. 
" Back to the soil " was never a more attractive proposi- 
tion and never so worthy of being heeded as during these 
opening years of the twentieth century. Farm life to-day 
offers more inducements than at any previous period in 
the world's history, and it is calling millions from the 
desk. The reason for this is not at first obvious, and for 
this reason Dr. Collins has prepared the present work, 
which demonstrates conclusively the debt which agricul- 
ture owes to modern science and the painstaking govern- 
ment and State officials. Much of the drudgery of the old 
farm life has been done away with by the use of improved 
methods, improved stock and varieties. All this tends to 
create wealth by increased value of the product and de- 
creased cost of production. Irrigation, the new fertiliza- 
tion, the new transportation, the new creations, the new 
machinery, all come in for a share of attention. The 
illustrations are of special value, and are unique. All who 
are in any way interested in agriculture should obtain a 
copy of this most timely addition to the literature of agri- 
culture. A full table of contents, as well as sample illus- 
trations, will be sent on application. 



MUNN & CO. 



Publishers of 
'Scientific American. 



361 Broadway, New York 
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Scientific American 



November io, 1906. 



Valuable Books 

Home Mechanics 
for Amateurs 

This boot bas achieved an unparalleled success in one 
week, and a Special Edi- 
tion of 4,000 copies has been 
ordered. It is by far the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
how to make things the 



HUME 

MECHANICS. 

■ fir : ■-'■■ 

■AMATEURS 




right way— the " only " way 
— at small expense. It will 
prove of value to you — 
much more than you real- 
ize. Do things with your 
hands. Send for a circular 
giving contents— the circu- 
lars cost only a cent- the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone, order to-day. 

SVO Pages 3»6 EttKravintrs P«ce 81.50 
TWENTY-THIRD EDITION 

EXPERIMENTAL SCIENCE. 

By GEORGE 1*1. HOPKINS 

Revisetl and Greatly Enlarged. 2 Octavo Volumes. 1,100 
Pages. 900 Illustrations. Cloth Bound, Postpaid, 
f5.00. Half Morocco, Postpaid, $7.00. 
UXI'IGLllMtSNTAL SCIENCE is so well known to 

many of om- readers that it is hardly necessary now to 
give a description of 
this work. Mr. Hopkins 
decided some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in order that the many 
wonderful discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop- 
ments in wireless tele- 
graphy, for example, 
have been made. It 
was necessary, there- 
fore, that a good deal of 
new matter should be 
added to t he work in 
order to make it thor- 
oughly up-to-date, and 
with this object in view 
some 200 pages have 
been added. On ac- 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 




i Tunnel shield, II. Japp , 

! Tunnel shield, E. "W. Moir 

Turbine, W. T. Carter 

Turbine, hydraulic, A. Bonom 

Turbine, multistage, O. Junggren 

Turbine, steam, J. Wilson 

! Tweezers and blackhead remover, combined, 

H. II. Severin 

Type distributing machine, F. McClintock.. 

Type making machine, R. C. Vetter 

Typewriter, Cross & Griffiths 

Typewriters, folding copy holder for, C. C. 

Chrlsman 

Umbrella frame, M. B. Zuber 

Valve, II. C. Montgomery 

Valve, J. J. Wilber 

Valve, air brake bleeding, II. A. Miner.. 

Valve gear, W. A. Webster 

Vehicle brake, J. II. Farman 

Vehicle, motor, M. Fischer 

Ventilator, L. Walente 

Veterinary operating table, C. Cozier 

Vitreous and other cast or molded fixture, 

W. G. Coxon 

Voltage regulator, R. P. Jackson 

Voltage regulator, T. M. Pusey 

Vulcanizing apparatus, J. R. Austin 

Wagon, T. C. Dews 

Wagon, dumping, J. W. Sheets 

Wagon, weighing, R. B. Arnold 

Washing machine, T. I. Watson 

Washing machine, C. A. Dodge 

Washing machine, steam, II. John 

Water heater, Baucher & Myers 

Water tube boiler, F. D. Potter 

Weaner, calf, Lord & Browning 

Weather strip, S. W. Horst 

Weighing device, automatic grain, E. O. 

Berg 

Weir, B. C. Crowley 

Well, W. A. Crumly 

Well drilling machine, L. K. Robbins 

Well tubing clamp, B. G. Riggs 

Wells, drilling, II. R. Decker 

Wheel. See Car wheel. 

Whiffletree, W. E. Phillips 

Wind shield, A. L. Banker 

Winding frame, etc., quick traverse, C. 

D. Taylor 

Window, C. R. Sjoberg 

Window and window frame, sliding, Bentley 

& Thompson 

Window screen, E. A. Reitz 

| Window screen, W. J. Baker 

Wire coupling, A. Oskamp 

Wire stretcher, J. B. Adams, Jr 

Wire stretcher, T. A. Haldeman 

Wire stretcher, J. Passmore 

Wire stretcher, A. J. Wilson 

Wire stretcher, W. Ellis 

Wrench, J. Anderson 

Wrench, J. MacLean 

Wrench, J. B. M. Winburn 

Wrench, A. Lovell 

Wrench, J. Hartigan 

Wrench. II. F. Hoffmann 

Yoke, neck, S. C. McClanahan 



834,732 
834,745 

834,500 
834,558 
834,470 

834,788 

834,083 
834,397 
834,777 
834,565 

834,202 
834,801 
834,395 
834,784 
834,837 
834,425 
834,375 
834,283 
834,422 
834,509 

834,206 
834,525 
834,750 
834,451 
834,368 
834,329 
834,243 
834,350 
834,370 
834,382 
834,444 
834,040 
834,583 
834,523 

834,446 
834,207 
834,208 
834,042 
834,537 
834,307 

834,639 
834,503 

834,420 
834,417 

834,453 
834,407 
834,443 
834,844 
834,237 
834,295 
834,534 
834,599 
834,793 
834,242 
834,312 
834,545 
834,741 
834,799 
834,807 
834,317 



DESIGNS. 



ItEVISEU and ENLARGED EDITION 

The Scientific American 



Badge, F. S. Frisbie 

Badge pin, B. F. Mackall 

Casket name and handle plate, E. Cleff 

Game board, L. Hudgin 

Shirt waist box, O. Balogh 

Spoon or fork or similar article, H. G. 

Petty 

Stove, gas, C. Schaefer 



Cyclopedia 

15,000 Receipts. 734 Pages. 

Price, $3.00 in Cloth. $0.00 in Sheep. $0.50 

in Half Morocco. Post Free. 



Of Receipts, 

Notes ixr\d "5 
Queries. V^ 




This work bas been re- 
vised and enlarged, 

900 New Formulas. 

The work is so arranged 
as to be of use not only to > 
the specialist, but to the 

genera reader It should 
ave a place in every 
borne and workshop. A 
circular containing full 
Table of Contents will . 
be sent on application. 

Those who already have 
the Cyclopedia may obtain 
the 

1901 APPENDIX. 

Price, bound in cloth, $ 1.00 

postpaid. 



MAGIC 




6y A. A. HOi'KlN 



Stage Illusions and Scientific Diver- 
sions, including Trick Photography 

This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. The illusions 
are illustrated by the r 
highest class of engrav- 
ings, and the exposes of 
the tricks are, in many 
cases, furnished by the . 
prestidigitateurs them- 
selves. Conjuring, large , 
stage illusions, fire-eat- 
ing, s w o r d-swallowing, 
ventriloquism, mental 
magic, ancient magic, i 
automata, curious toys, 
stage effects, photograph- 
ic tricks, and the projec- ] 
tion of moving photo- 
graphs are all we] I de- 
scribed and illustrated, 
making a handsome vol- 
ume. It is tastefully 
printed and bound. Ac- 
knowledged by the pro- 
fession to be the Stand- 
ard Work on Magic. 
. 420illus. Price $£.50. 



JUST PUBLISHED 



Scientific American 
Reference Book 

12 mo. 510 Pages. Illustrated. Colored 
£>lates. Price #1.50, postpaid 

The result of the queries of 
three generations of readers 
and correspondents is crystal- 
lized in this book, which has 
been in course of preparation 
for months. It is indispensa- 
ble to every family and busi- 
nessman. It deals with mat- 
tern of interest to everybody. 
T He book contains iH).QIW facts 
and is much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
'•Scientific American Refer- 
ence Book" has been compiled 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticians. Information has 
been drawn from over one ton 
of Government reports alone. 
It is a book of everyday reter- 
ence-more useful than an en- 
cyclopedia, because you will 
find what youwant in an in- 
stant in a more condensed 
form. Sixty years of experi- 
ence alone have made it possible for the publishers of 
the Scientific American to present to the purchasers 
of this book a remarkable aggregation of information. 

MUNN & CO., Publishers, 361 Broadway, NEW YORK 




TRADE MARKS. 

Ale, William Younger & Co 

Ale, ginger, Hagan & Dodd Co 

Automobiles, Hoi-Tan Co 

Batteries, II. Wilhelm Battery Co 

Batteries, dry, Sioley & Pitman 

Beer, Lone Star Brewing Co 

Beer, Anheuser-Busch Brewing Association . . 

Belting, hose, and machinery packings, 
Revere Rubber Co 

Book stitching machines, Smyth Manufactur- 
ing Co , . . 50,974, 

Boots and shoes and leather for same, 
leather, Rice & Hutchins 

Butchers' tools, certain named, Landers, 
' Frary and Clark 

Butter, R. M. Burnett 

Canned and bottled vegetables, fruits, and 
jellies, Abraham & Straus 

Canned corn and hominy, Great Western 
Canning Co 

Canned fish, Kelley-Clarke Co 5G,9G2, 

Canned fruits and vegetables, J. F. 
Humphreys & Co 

Canned fruits and vegetables, II. Eggers 
& Co 

Cards, playing, United States Playing Card 
Co 

Cars, dump, Ingoldsby Automatic Car Co 

Chemicals for reducing, discharging, and 
bleaching purposes, Badische Anilin- & 
Soda-Fabrik 

Cigars, P. N. Jacobsen, Jr 

Cigars, stogies, tobacco cigarettes, and smok- 
ing tobacco, R. Reimers 

Cleaning compound, L. B. Lawler 

Coal and coke, O. J. Stephens 

Cotton duck, Wellington, Sears & Co., 

56,958, 

Cotton piece goods, Minot Hooper & Co 

Creams, hard candies, chocolates, etc., 
Griggs, Cooper and Co 

Dyestuff, Kuttroff, Pickhardt & Co 

Eyelets for shoes, Manufacture Francaise 
D'Oeillets Metalliques (ancienne Mai- 
son G. Bac) 

Fabrics, silk, Smith, McCord Townsend Dry 
Goods Company 

Felt, roofing and sheathing, Warren Chemi- 
cal & Manufacturing Co 

Fertilizers, Virginia-Carolina Chemical Co. 

Flour, wheat, Claro Milling Co 56,953, 

Flour, wheat, Sheffield Mill & Elevator Co.. 

Gin, Schuster Co ♦ , . 

Ginghams, Highland Park Manufacturing Co., 

50,958, 

Grading machinery, road, Climax Road Ma- 
chine Co 

Hair tonic and shampooing tincture, D. M. 
Hanna 

Hams, bacon, and shoulders, smoked or 
cured, Swift Co 

Horseshoe calks, Neverslip Manufacturing 
Co 

Journal, . illustrated monthly trade, D. O. 
Haynes & Co 

Journal, weekly, Merchants' Review Publish- 
ing Co .- 

Journal, weekly, Shoe Retailer Co 

Journal, weekly, Towse Publishing Co 

Journal, weekly, Jos. M. Wade Publishing 
Co 

Journal, weekly, Railroad Gazette 

Journal, weekly, Funk & Wagnalls Co 

Journal, weekly trade, D. O. Haynes & Co. 

Knives, pocket, C. F\ Boker 

Lamps, oil burning dark room, R. E. Dietz 
Co 

Lard and lard compound, Swift and Co 

Leather, harness and skirting, William Flac- 
cus Oak Leather Co 

Leather, upper, J. S. Barnet & Sons 

Lotion, J. Blanchard 

Magazine, monthly, Street & Smith 

Meat chopping machines and meat presses, 
Enterprise Manufacturing Company of 
Pennsylvania 

Medicinal compound, certain named, S. 
Penny 

Medicine in tablet form for the cure of 
headache, S. G. Stannard 

Metal drilling machines, Champion Blower & 
Forge Co 

Newspaper, daily, W. O. Davis 

Newspaper, weekly, . W. O. Davis 

Newspapers, daily, Daily Racing Form Pub- 
lishing Co 

Oil, olive, P. Sassa & Figli 



38,298 
38,299 

:i8,;.',oi 

38,303 
38,302 

38,300 
38,304 



57,049 
57,023 
56,900 
56,995 

57,008 
57,028 
57,032 

57,005 

50,975 

57,044 

57,077 
50,951 



57,038 
5G,98^ 

50,901 

57,020 

56,992 
56,987 



57,052 
56,998 

57,004 
56,999 
57,081 

56,959 
57,079 

56,986 
57,060 



57,042 

56,973 

56,978 
57,083 
50,954 
5G.971 

57,047 

50,959 
5G,955 



50,965 

57,055 

57,001 
57,006 
57,008 

57,058 
57,065 
57,075 
56,993 
57,033 

57,003 
56,976 

57,048 
57,024 
57,016 

57,007 



56,956 

57,029 

57,031 

56,952 
5G.994 
57,057 

57,050 
57,045 



LEARN" WATCH ZR/ZEZP-^IT^IIISrGr 




It's a trade easily learned ; we will show you how absolutely Free of Charge. Our enmplete illustrated instruction book enables you to 
do the work at home giving yon every advantage of the ajti.rnmiCB. Instruct mil Itook and Complete Olittit of Tooln by express 
$5.50. Serd for our free 'Wholesale Catalogue of WxU:liea, T>i:iiuf'Mi'h. Jewtirw OJ.H'h-s Silverware, etc., w'Ali (-.■ulilniinl hIIsiniliilIs. We will 
also send you free <t charge our Watchmakers' Tuol and Material Catalogue with TlluRtrutiail Instruction Book. WRITE TCDAY. 
ROGERS, THILR31AN & CO., Jeweler's Wholesale Supply House, S4 to 44 MlcMgan Ave*, Chicago, 111., U. 8. A. 




USE THE EDISON CELL 
THE YEAR AROUND 

to spark your gas or gasoline engine. 
Mr. C. H. Jones, Inlet, Hamilton 
County, New York, writes that four 
cells ran his boat every day for two seasons without 
renewal. Mr. Owen, a boat builder of Tupper L,ake, 
New York, states that six Type V cells ran his boat 
all of two seasons and a shop engine one winter and 
still some '" filling " was left. The Edison Cell and 
the Edison Spark Coil give most engine revolutions 
per dollar. "Write for book, ' Battery 
Sparks " and name of dealer. 

EDISON 
Manufacturing Company 

5 Lakeside Ave., Orange, N. J. 
31 Union Square, New York 
304 Wabash Ave., Chicago 
25 Clerkenwell Road, London, E.C. 




£^fw»0- £*•**. 



1907 MODEL 




The car of MJiinlfet coat !uid tfrt:iilest iiccompHfihiiiLMii, 
Holds wnTlirftittnijr! for etrkfeiio', economy autl einlur- 
SBBfc Siimrt 1(3 IfjoJi iil. SShc]*!* to rjjwrjile. Emn dil! ii'ii! 
to malutrthi. 4 H. P. air-honied. Reliable under all 
i:oi]diLmuti t nil roads* Syieed3U mileaaii hour, t'urwattl 
nnd reverse, Cutnlojj freed 

ORIENT 

FRICTION DRIVE 

BUCKBOARDS 

PELIVERYCAR. 

It does the wort of three teams. A motor car of 
proven efficiency tor Parcel and Express Delivery. An 
idealcar for every kind ot business and everyformot 
merchandise, in cities, towns and villages. Makes money 
by saving time — prompt delivery makes satisfied cus- \ 
tomers. Few parts an d every part strong. 4 H.P. Air- 
cooled. Weight 670 lbs. Capacity (500 lbs. including 
passengers. Speed 4 to 18 miles an hour on ordinary roads 
Active agents desired in unas- 
signed territory. Write for dis- 
counts and agency terms. 
Waltham manufacturing Co. 
Waltham, Mass., U.S.A. 




HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur's Use.— The utilization of HO volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be ramie by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American supplement. No. 1182. Price 10 cents. 
For sale by Munn & Co., 361 Broadway, New York City, 
or by any bookseller or newsdealer. 




The Unbreakable Collar Buttons that don't hurt the neck. 
Easy to button and unbutton ; stay buttoned." Made in 
Gold and Rolled Plate. If damaged in any way, ex- 
changed for new one at your jeweler's or haberdasher's. 

Booklet on Request 
Krementz& Co., 77 Chestnut St., Newark, N.J. 




A MONEY MAKER 

Hollow Concrete Building Blocks 
Best, Fastest, Simplest, Cheapest 
Machine. Fully guaranteed. 

THE PETTYJOHN CO. 
615 N. 6th Street, Terre Haute, Ind. 




WE SAVE YOU 35s! TO 60:2 
ON TYPEWRITERS 

All Standard Makes 

Guaranteed equal to neiv in appearance 

and quality of work. TtuMflBftMy t ttbttUU 

Why pay $100 for a 'I'VPfciVKITEK wl- 

self for $40 to $65! ^iscmmtsouordtrs 

five or more. 

McLaughlin Typewriter Exchange, 

61$ Olive St., St. Louis, Mo. 
Second-hand typewriters $15 to $25. 
Agents wanted. Send for particulars. 




Clearing Sale 
us!d tly Typewriters 



We own and offer as wonderful bargains, 1,500 
typewriters which have been used just enough 
tt put them in perfect adjustment. Better 
than new. Shipped on approval, free ex- 
amination. l,nU't new Visible Sholea machines, built to sell for $i)5 — 
our price while they last, $4£>- 

rn[[ catalogue containing unparalleled list ot splendid 
rnUL typewriter bargains. Send for it to-day. 

Rockwell-Barnes Co., 1 559 Baldwin Bldg., Chicago, III. 



Send me 50 cenf s for 
sample of 

WILLIAMS 

VENTILATING 
WINDOW - SASH 

FASTENERS 




and you'll order a dozen 
more from your Hardware 
Dealer Instanter. 

Easily attached to sash 
without marring, bolt B op- 
erates between metal plates 
A and C in 6 to 7 space. 
Opens window for perfect 
ventilation at either top or 

bottom, or both, to extent of 5 inches. Beyond 
this no hand or .ool can budge it. Think oftV 
absolute safety this perfect Ventilator and Window 
Lock gives and you'll not hesitate to know its 
full merit right now. Aside from this, the 
WILLIAMS' is the only FASTENER which makes your 
window safe, unless glass is cut, and also stops rattling. 
Does not interfere with opening window full length at will, 
either If your dealer does not keep WILLIAMS VENTI- 
LATING WINDOW SASH FASTEt.'EPS. 1 will send 
sample prepaid in brush brass, oxidized, or r...L.UIe finish, for 
50 cents, and money back if you're not delighted. 

CHAS. HOYT WILLIAMS 

1061 Fidelity Building, BUFFALO, N. Y. 




SPRINGFIELD ABRASIVE POLISHING 
WHEELS AND BLOCKS 

Used for polishing machinery, cutlery 
and edge tools ot all kinds and for re- 
moving rust spots from highly polished 
metal. Makes a very smooth surface 
without marring. Containing rubber 
which gives it the resilient effect. Made 
with either Emery or Carborundum in 
different grades. Write for price list 
and special trade discounts. 

The Springfield Tire and Rubber Co., 
Springfield, Ohio, U.S.A. 



This Book is Free 



It Tells You About a System 

of Handling Figures with 

Lightning Rapidity. 



One Thousand Copies Will 

be Given Away to Those 

Who Apply First. 







^NVVVVs. 



._/ 



THIS BOOK tells about marvelous methods of 
shortening calculations ; methods that sim- 
plify the most difficult business problems 
and sometimes make it possible to do the work of 
an hour in the space of a minute. It is from the 
pen of a man who has devoted his life to the subject 
of rapid and accurate calculations. He is known 
throughout the United States as the foremost cal- 
culator or the day. Every man should calculate 
quickly and with ease. Every business man must 
calculate. Often a certain calculation must be made 
mentally and instantly if ycu would take care of 
your own interests. By our improved methods you 
see results without effort. You multiply, add, sub- 
tract and divide fractions or whole numbers with 
marvelous ease. The methods introduced by this 
book will revolutionize figuring and arithmetic for 
you. You can learn at your own home with little 
effort and without loss of time. If you are an office 
man the result will be seen in your pay envelope. 
The man who figures accurately and rapidly can do 
three times as much work as the one who uses or- 
dinary methods. Unless you know all about figures 
that you want to know, unless you are accurate in 
every calculation, you cannot afford to be without 
this information. It costs you nothing to write for 
the book ; it is free ; it may cost you a good posi- 
tion or a valuable promotion to neglect this op- 
portunity. Address Commercial Correspondence 
School, 3yoD Commercial Building, Rochester, N. Y. 
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Prosperity 
Simplified/ 



Wherever you 
live, a small investment 
for an Ideal Concrete 
Machine will bring you a 
profitable, permanent business in 
the manufactureof Concrete Build- 
ing Blocks. Previous experience 
unnecessary. Read what one 
machine did in thirty days. 

Taylor-rille, 111., 4, SO, 06. 
Ideal Concrete Machineky Co., 

South Bend, Ind. 
Sirs: We have had our Ideal Machine 
going every day for a month no\v 1 vtth 
perfect satisfaction. Are Betting all the 
bmuni-ag Wfl ran handle. Alt the blocks we 
can make for a month are already so/d in 
advttnce. Muateoonhaveanother machine. 
Please send cut of Concrete Block to use 
In getting out a letter head. 
Respectfully. 
E.W. COLEOROVE, 
Mgr. Litholite Stone Co. 

IDEAL 

Concrete 

Machines 

turn sand, gravel, water and a little 
cement into buikiiugf material more 
durable and ornamental than brick, 
stone or lumber, and far lessexpeu* 
sive. The machine is simple, rapid, 
and everlasting. Has no cogs, chains, 
wheels, or gears. The same machine 
makes blocks in countless oruamen- 
tal.designs and natural stone effect. 
Write an* learn how easily one 
man with one Ideal Concrete Machine 
can start a profitable business 
wherever people live in houses. 

IDEAL CONCRETE MACHINE CO.. 

Deft. e. 

South Bend. Ihd. 







Best 200 Recipes 

F^B FPI The Enterprising. Housekeeper. 

B^* ^PK ^^ ^F' I dpes aihL lllufttTated kitchen btlpa, pub- 
ffl & [ftl V [• ' iEsLtd Uisell nt H J5c, \Vi vvli! neixl H 

| llBli ■ fYcc. Jurt PtiTid your name sind lulilrtHS I 

Tb« Fnierprlin mrg, Co, of i;-.. 2211 B. S.l St., Fhllnrtn., U, H. A. 
lUaktiiiot the famous Enterprise Meat and Fucwi Chopper*. 

Two Autos One "Price 

The Duryea Folding 
.Rear Phaeton isahigh 

Eowered runabout shown 
ere or a comfortable 
light touring car. Why buy 
two when one wil I do? In- 
vestigate the scientifically 
and practically correct 
DURYEA. A postal card 
will bring leaflets. 

DURYEA POWER CO., Aeyrud St., Reading, Pa. 

^r Bicycle ,n a t0 Motorcycle 

at small cost by attaching 
the self-starting ERIE 
•^ H. t*. Power Outfit. 

>. This includes all parts by 
^v* which anyone can easily 





, make a powerful. durable 
motorcycle, weight 48 lbs. 
Bolts to frame. Speed 2 to 30 
miles an hour. A hill climber. 

Hundreds in use. Send stamp tor outfit catalogue. 

MOTORCYCLE EQUIPMENT CO., Hammondsport, N. Y. 




Oranges, lemons, and grape fruit, Fernando 
Fruit Growers Ass ociation 

Paints, liquid and paste, Lowe Brothers Go. . 

Papers, writing and drawing, R. J. Balston, 

57,014, 

Penholders, E, Faber 

Perfumes, liquid and powder, Colgate & Co., 
57,034 to 57,036, 

Periodical, Shoe and Leather Reporter 

Periodical, monthly, Twentieth Century Pub- 
lishing Co. 

Periodical, monthly, Vickery &• Hill Publish- 
ing Co 57,012, 57,071, 

Periodical, weekly, McGraw Publishing Co. . 

Pianos, D. T. Peek 

Pianos. J. H. Kelly 

Pianos and " self -playing pianos and parts 
thereof, Lyon & Healy 

Plaster for molding, Patterson Coal & Sup- 
ply Co 

Plaster for walls, Patterson Coal & Supply 
Co 

Plows and cultivators, Yuk-im Plow Co 

Poplin piece goods, Reiling, David & Schoen. 

Porter, Du Bois Brewing Co 

Porter, J. Labatt 

Powder, tooth, R. Hudnut's Pharmacy 

Prints, calico, Passaic Print Works.. 56,966, 

Publications, magazine or periodical, Buyers' 
Index Publishing Co 

Pumps, air, Wheeler Condenser & Engineer- 
ing Co 

Radiators, steam and hot water, United 
States Radiator Co 57,010, 

Razors and razor blades, Vom Cleff & Co 

Refrigerators, Eureka Refrigerator Co 

Relishes, certain named, M. A. Gedney 
Pickling Cp 

Remedy for certain named diseases, Moyer 
Bros 

Remedy for certain named diseases, T. H. 
Le Dane 

Remedy for diseases of the skin and scalp, 
E. W. Rose 

Rice, Wall Rice Milling Co 

Roofing, ready tar and felt, Barrett Manu- 
facturing Co 

Rubber erasers, E. G. Soltman 

Search lights and parts thereof, electric, 
Korting & Mathiesen Aktiengesell- 
schaft 

Sewing machines and attachments therefor, 
Simmons Hardware Co 

Shaft couplings, C. W. Levalley 

Shirtings and sheetings, cambrics, and long 
cloth, G. Willis & Co 

Shoes, leather, Ainsworth Shoe Co 

Silk piece goods, John V. Farwell Co 

Soap, laundry, William Waltke & Co 

Soap, soft, X T. Kenney & Co 

Specific for all forms of female weakness and 
diseases, Elzena Co 

Specific for certain named diseases, Hentz 
Co 

Sporting goods, certain named, Wright & 
Ditson 

Stockings, Glidden, Hyde & Co.. 56,983 to 

Talking machine- records, Victor Talking 
Machine Co 

Tea and coffee, Mazawattee Tea Co 

Tires, leather, Salisbury Tire Co 

Tobacco products, certain named, C. C. 
Rahn 

Tobacco, smoking and chewing, Penn Tobacco 
Co. - 

Tonic and remedy for certain named diseases, 
Quinine-Whiskey Co 

Tonic, malt, Independent Brewing Ass'n 

Type casting and composing machines, Lans- 
ton Monotype Machine Co 

Whisky, H. Ehrmann & Co 

Whisky, E. Block & Sons 

Whisky, Schuster Co 

Whisky, B. Winter 57,050, 

Whisky, Loeb, Bloom & Co 

Whisky. Strauss, Pritz & Co 

Whisky, Mono Vineyard & Wine Co 



LABELS 

'Balm of Almond," for a toilet preparation, 

Charles Chemical Co 

'Cascara Pepsin," for chewing gum, C. P. 

Chemical Co 

'Fayette County," for canned corn, Fayette 

Canning Co 

'Fayette County," for canned tomatoes, 

Fayette Canning Co 

'George Washington." for canned corn, 

Fayette Canning Co 

'Hunter," for canned corn, Fayette Canning 

Co 

'Martha Washington," for canned" tomatoes, 

Fayette Canning Co 

''Munyon's Paw Paw," for beverages, Mun- 

yon Company 

'Narco Beef, Iron & Wine," for a medicinal 

remedy, Hance Bros. & White 

''Narco Bronchial Lozenges," for ; 

remedy, Hance Bros. & White 
: 'Narco Charcoal Tablets," for a 

remedy, Hance Bros. & White 
'Narco Cold Tablets," for a 

remedy, Hance Bros. & White 
'Narco Cough Remedy," for a 

remedy, Hance Bros. & White 

'Narco Diarrhoea Remedy," for a medicinal 

remedy, Hance Bros. & White 

'Narco Dyspepsia Remedy," for a medicinal 

remedy, Hance Bros. & White. . .', 

'Narco Effervescent Phosphate of Soda," for 

a medicinal remedy, Hance Bros. & 

White 

'Narco Fig Laxative Syrup," for a medicinal 

remedy, Hance Bros. & White 

'Narco Headache Remedy," for 

remedy, Hance Bros. & White 
'Narco Liver Pills," for 

remedy, Hance Bros. & White 
'Narco Magnetic Liniment," for 

remedy, Hance Bros. & White 
'Narco Seidlitz Powders," for a 

remedy, Hance Bros. & White 

'Narco Syrup of Hypophosphites," for a 

medicinal remedy, Hance Bros. & White 
'Narco Wine of Cod Liver Oil," for a 

medicinal remedy, Hance Bros. & White 
■Old Colony," for sheets, Edw. Malley Co... 
'Polly-Shine," for a polishing powder and 

fluid for metals, New Orleans Soda 

Water Co 

'Prairie Vine," for medicine, L, A. Vincent 
'Shogo Lithia," for a lithia spring water, 

Shogo Lithia Spring Co 

''Sunrise," for canned corn, Fayette Canning 

co : 

'The Kismet Multi-Doo," for multifunction 

paper, cutters, Kismet Co 

"Velvet Lustre," for shoe polish, M. F. 

Peterson & Co 



medicinal 
medicinal 



medicinal 
medicinal 



medicinal 
medicinal 
medicinal 
medicinal 



1 Trade Marks 

Designs 
Copyrights Ac. 

Anyone sending a sketch and description iaay 
qulclcly ascertain our opinion free whether an 
invention isprobably patentable. Communica- 
tions strictlyconfldential. HANDBOOK on Patents 
Bent free- Oldest agency foreecuring.patents. 

Patents taken through Munn & Co. receive 
Specialnotice, without charge. In the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific Journal. Terms, S3 a 
year; four months, $1. Sold bj all newsdealers. 

MUNN £ Co. 36, " a > New York 

' Branch Office. 624 I" St.. Washington. D. C. 



57,037 
56,989 

57,015 
57,022 

57,054 
57,067 

57,009 

57,072 
57,003 

57,018 
57,027 

57,078 

56,968 

56,969 
57,084 
56,970 
57,019 
57,040 
57,064 
56,967 

57,053 

56,981 

57,011 
57,013 
57,074 

57,000 

57,002 

57,041 

57,066 

57,085 

56,950 
57,069 



57,059 

56,972 
56,964 

56,957 
57,073 
57,026 
56.982 
57,025 

57,021 

56,996 

57,086 
56,985 

57,082 
56,990 
57,030 

56,991 

57,080 

57,062 
57,076 

56,963 
56,997 
57,017 
57,046 
57,051 
57,061 
57,070 
57,043 



13,145 
13,170 
13,165 
13,168 
13,167 
13,166 
13,169 
13,146 
13,163 
13,162 
13,161 
13,160 
13,151 
13,159 
13,158 

13,155 

13,150 

13,157 

13,156 

13,152 

13,153 

13,154 

13,149 
13,174 

13,172 
13,148 

13,147 

13,164 

13,173 

13,171 



PRINTS. 

"Mc Arthur's Fire Escape and Jacob's Lad- 
der," for fire escape and Jacob's, ladder, 
M. J. McArthur 1,826 

' 'Motorcycle Back, Bicycle Playing Ca rds, ' ' 
for playing cards, United States Playing 
Card Co. 1,825 

"Star-Plaid Back, Bicycle Playing Cards," for 
playing cards, United States Playing Card 
Co 1,824 

"The Kismet Company." for multifunction 
paper cutters, glass and bottle holders, 
and forceps, Kismet Co 1,823 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since .1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date bv 
qiven. Address Munn & Co.,- 361 Broadway, Nev 
York. 

Canadian patents may now be obtained by the Ir 
ve -11 tors for any of the inventions named in the fort 
going list. For terms <md further particulc; 
address Munu & Co., 361 Broadway, New York. 



Saves 20% to 50% on Power 

In nearly every plant one-half the total power goes to waste - it is eaten up in friction. 

A series of tests made by Prof. C. H. Benjamin, of the Case Scientific School, of 

Cleveland, Ohio, at sixteen different 'works, proved that it took over 50 per cent, of the 

total power of the plant to drive the shafting alone, when run in babbitted bearings. That 

meant 50 per cent, of the power was unpro- 
ductive. It showed for the 

Peninsular Self=0iling 
Roller Bearings 

an average saving in friction over the babbitted 
bearing- as follows: 43.2 per cent, for the 1|| 
inch shaft \ 73.6 per cent, for the 2 T V inch shaft j 
and 76.6 per cent, for the 2|f inch shaft. 
OUR GUARANTEE: 
Without knowing anything whatever about 
your plant, we guarantee, if you are now using 
babbitted bearings, to save 10 per cent, of your 
total power by replacing them with Peninsular 
Self-Oiling Roller Bearings. 

10 percent, is assured; 50 percent, has been achieved, and 
neverliave we fallen below a saving of 20 per cent. 
' put the claim to the test by equipping a shaft, or, if desired, their entire plant with 
learings and allow them to be run for 30 to 60 days on trial. If they fail to sub- 
stantiate our claim, the bearings can be returned at our expense. 

Peninsular Self- Oiling Roller Bearings, besides what they save in power, save enormously in belting and 
general wear and tear. Running in a bath of oil. they are non-heating and not a drop of oil is lost — a saving in oil of 50 
per cent, over a babbitted bearing. These bearings are adapted to works of any character. 

Write for Our Book on "POWER-SAVING" 

§iving official tests comparing relative efficiency of t(je babbitted bearings with the Peninsular Self-Oiling Roller 
learings m reducing friction; also containing letters from companies engaged in all branches of manufacture now using 

Peninsular ^elf-Oiling Roller Bearings. 

Unless we save jo per cent, of your total power they can be returned at our expense. 
GEORGE A. McKEEL <£. CO., Ltd., Transmission Dept., JACKSON, MICH. 




For any reliable firm we will gladly p 
Peninsular Self-Oiling Roller Bearings and allow them to be run for 30 to 60 days on trial. 



LET US BE YOUR FACTORY 

WRITE FOR ESTIMATE ON ANY ARTICLE 

YOU WANT MANUFACTURED 

Stampings, Models, Exper. Work 

write for free booklet 
the close machine <fc stamping co. 

970 Hamilton St., Cleveland, O. 



Bad 



DON'T DRINK — 

Our Filters Purify, Deodorise, 

Decaturira* Booklet Free, 
Ennrliig Water Pnrif>ing Cd, 

68 Murray St., New York 



Water 



'KNIPE' 
Pat. 



BALL BEARINGS 



For thrust or weight or both. 
No fitting* just push them on. 
All sizes 1-4 hi. Shaft and up. 



10 eta. in Stamps for samples. 

PRESSED STEEL MFG. CO ., 545 The Bourse, Phlla, 



P*U 



AUTOMOBILE INSURANCE 

Every owner Of an Auto should insure his car against 
loss or damage, whether in actual riding or in transit. 
We fully insure you against such loss or damage, how- 
ever sustained. Premiums low Fullest reliability. 
H. W. BEALS, re William Street, New York 



Corliss Engines, Brewers 
I and Bottlers' Machinerv. THE VIT/TER 
MFG. CO.. 891) Clinton St., Milwaukee, Wis. 



MfinPI? * EXPERIMENTAL WORK. 

ITIUULLu Inventions developed. Special Machinery 

E. V. BAILLARD. 24 Frankfort Street. New York. 



T^ W J T* Tl ¥p O Expert Manufacturers 

E\ \J D D -C-/XV- Fine Jobbing Work 

PARKER, STEARNS & CO., 228-229 South Street, New York 



Model and Experimental Work. Years of ex- 
perience. M. P. Schell, 1759 Union St., San Francisco 



MqqBbai 



INVENTIONS PERFECTED 

mUNION MODEL WORKS 
VJ 19.? 50 CLARK Si CHICAGO. 



LINENOID.-A MOLDED MATERIAL MADE OF PURE LINEN 
CRA»'^ BROS. MANUFACTURERS. WESTFIELD, MASS. 



BE A WATCHMAKER 

Send for our free boob, How to be a Watchmaker. Stone 
School of Watchmaking, 904 Globe Bldg., St. Paul, Minn. 



FREE SfL u & R T A R T fg BOOK 

We will on request send to you nostpiM, this book, also our special 
plana by which you can secure any article in our catalog absolutely 
Tree. Write to-day — don't missthis chance. J. Andrae & Sons 
Co., 114 W. Water Street, Milwaukee, Wis. 




This Valuable Text Book 

Contains formulas, facts and 
tables, very helpful in solving prob- 
lems incident to friction transmis- 
sion. 

This company makes more and 
better 

PAPER & IRON FRICTIONS 
AND PAPER PULLEYS 

than any other concern. Let us show you 
how they will save you money by saving 
power and preventing trouble. 

The Treatise on Friction Transmission 
will be sent gladly to anyone who has use 
lor it. A postal, stating occupation and firm 
with which you are connected will bring it 
to you free. 

The Rockwood Mfg. Co. 

1904 English Ave. 
Indianapolis, Ind., U. S. A. 



FACTORY MEN S«s 

m * mw » v»» m. A»»--r* 1 earnings and 
better results by our course of instruction in Cost 
Accounting. Small cost— spare hours— easy pay- 
ments. Iyet us tell you our plan. It costs nothing 
to investigate. Our students to-day hold the best 
places and manage the best factories, A postal 
will bring you the details. 

INTERNATIONAL ACCOUNTANTS' SOCIETY, Inc. 
59 Fort St. W., Detroit, Hich. 



ELECTRONS AND THE ELECTRONIC 

Theory are discussed by Str Oliver Lodge in Scien- 
tific American Supplements 1428. 1429* 1 430* 
1431, 1432* 1433, 1434. Price 10 cents each, by 
mail. Munn & Company, 361 Broadway, New York City, 
and all newsdealers. 



BUSINESS OPPORTUNITY-Men of Business 

interested in a new field for making money, will find in our proposition 
what they are seeking. We have a New Plan in the Mail Order 
Line that will please those seeking a good investment with large profits. 
A Fortune for the right person. 
THE F. H. ALDEN CO., E. 4th St., Cincinnati, O. 



BRAIN WORKERS-THINKERS! 

Have you that clearness of mind so essential to suc- 
cess in your undertakings': You can have, but not until 
your physical system is right. I want to tell every inter- 
ested reader of Scientific American how he may at- 
tain perfect physical health by adopting the simplest, 
most rational and logical method yet known— RAW 
FOOD DIET— not a fad of "cranks,*' not a theory, 
but an infallible method of proper eating. Send $1.00 
tor sack of my MACERATED WHEAT (30 days 
supply), and convincing letters, or merely write for 
literature and information blank. 
BYRON TYLER, 384 Life BUlg., Kansas City, Mo- 

YOUR PATENT 

Carefully Developed Hay Be a Success ! 

Development of ideas, experiments, models. Spe- 
cialty, small machinery and tine instruments. Modern 
equipments. Technica) office. DIPUTED QJflO 
Mechan. Electrical Engineers lHUrl I E. H DfiUOi 

and Manufacturers. 115 Court Street, Hobnken, N. J. 
\ Two miuutea from D. L. & W. Depot. 




QTAMDQ 100 all different, Venezuela, Uru- 
O I Hlllrw guay, Paraguay, Peru, Japan, Ifl — 
Mexico, Cuba, Philippines, etc., and Album, 1000 I UC 
FINELY MIXED 20c; 1 000 hinges 5c. Agents 
wanted, 50 per cent. New List Free. 
C. A. Stegman, 5916 Cote Brl I Haute Ave., St. Louis, Mo. 




IPrintMy 
Own 
Cards 



Circulars, books, newspaper. 
Card Press $5. (JO. Larger $18.00. 
Money saver maker. All 
fasy, printed rules. Write 
factory for catalog, pri-sses, 
type, paper, cards. 
The Press Co., Meriden, Conn, 



New Catalogue of 
Scientific and Technical Books 

A new 112-page Catalogue is now ready for distribution. It is entirely 
new and lists 5,000 of the latest and best books of a scientific and 
technical nature. Copies are being mailed -to all subscribers to our 
periodicals, but those who purchase our publications at news stands, 
or read them in libraries, should send at once for a copy of our 
Catalogue, which will be mailed free to any address in the world. 

MUNN & COMPANY, Publishers, 36i Broadway, New York City 
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Rubber Elevator & 
Conveyor Belting 

FOR CONVEYING AND LIFTING 
BROKEN STONES, COAL, COKE, WOOD 
PULP, GRAVEL, SAND, SUGAR, etc., etc. 

SPECIAL CONSTRUCTION 
EXCEPTIONAL QUALITY 

NEW YORK BELTING & 
PACKING CO., Ltd. 

91-93 Chambers Street, New York 



SEND St. OO NOW 
FOR OUR NEW BOOK 

How To Make Alcohol 

and De-Nature it, from Farm Products, for use in Farm 
Engines, Automobiles, Heating and Lighting. com- 
plete instructions. Stills illustrated. New Free Alco- 
hol Law and Government Regulations. 

SPON <fc CHAMBERLAIN 
123 S. A. Liberty Street - NEW YOUR 



CHARTER 



Stationaries, Portables, Hoisters, Pump- 
■ ers. Sawing and Boat Outfits, Combined 
with Dynamos. 

Gasoline, Gas, Kerosene. 
iS'end for Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 



Ail varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Tools, etc. Save 
Money. Lists Five Chicago scale Co.. Chicago, III. 




lliJRCO||pAN 



Tli rough 
'ts clear 
.-breaka- 
ble jrl ass bowl 

every wreath of 
itself 
the greatest delight 
to l.he tastidioi:spipe 
smoker. 'Die nicotine 
is segregated absolutely 
in tilt', bottom of the bowl. 
Thus the Turco- American 
Pipe assures a delightfully 
dry, <'ltuir, clean smoke. No 
hi tint,' the. tongue, no wet to- 
bilcwi remnants to throw away as 
every bit of tobacco in the pipe 
Is consumed to a clear white iish. 
Smoke it a week, and you will be so 
attached to it that you would not part 
with it for many times the amount of its cost. 'Rut if not entirely 
satisfactory in every respect, return it arid we will send back your 
money. Straight or drop stems. Price $1.50, postpaid in United 
States and Canada, Foreign countries add postage. Reference ; 
National Bank of Commerce. Booklet for the asking. 

The Turco-American Pipe Co,. 214 South Ave, Rochester, N.Y„ 




Bausch & Lomb 
Reading Glasses 




The lenses of these large magnifying glasses are carefully 
ground and polished and are mounted in durable nickeled rim 
with ebonized handle. Every Scientific American reader 
ought to have one of these glasses. There are hundreds of things 
in every day work that are easier to see with a little magnification, 



PRICES: 



2 ii.ch lens, SO. 75, Post Paid. Catalog on 



I inch lens. 1.20, Post Paid, request. 

Bausch cv Lomb Opt. Co., Rochester, N. Y. 

New York Boston Washington 

Chicago San Francisco 



TOOL KNOWLEDGE (REAP 



,'tooi: 

'.- • 4 






In fact vou can have it free ! 
This cut represents our new Tool 
Catalogue No. \i-J. It is cloth- 
bound and contains 950 pages all 
about Tools. Full descriptions 
and thousands of illustrations. 
Sent post-paid on receipt of $1.00 
which is refunded on your first 
purchase from us of $10.00 or over 

MONTGOMERY & CO. 

105 Fulton St., N. V. City 
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All the good points of all other flooring materials 
— from wood to marble — with many advan- 
tages found in none of these — and not one of 
their disadvantages — make up the great su- 
periority of 

Pennsylvania. 
Rubber Tiling 




AS AGAINST WOOD FLOORINGS (hard 
or soft) Pennsylvania Rubber Tiling is prac- 
tically unaffected by the hardest wear, abso- 
lutely non-porous and water-proof, and there- 
fore non-absorbent of unsanitary elements, 
which fairly teem in wood after short use (a 
particularly important point in public buildings, 
hotels and hospitals) At the same time the 
physical advantages of wood — warmth and 
resiliency under foot — are far superior in 
Pennsylvania Rubber Tiling. 
AS AGAINST MARBLE and tilings of 
cemental or ceramic character: All these are 
slippery and unpleasant to the tread and give 
forth nerve-grating sounds — are with greatest 
difficulty kept spotless— and unavoidable crev- 
ices form unsightly features. These draw- 
backs are wholly lacking in Pennsylvania 
Rubber Tiling, which is practically silent to 
the tread, never slippery, seal-close at the 
joints, and fully as durable as any of the above. 

SPECIAL DESIGNS APPROPRIATE TO 
READILY EXECUTED WI 



AS AGAINST LINOLEUMS and other 
similar materials: These are merely makeshifts 
for flooring — and none deserve the dignity of 
comparison with Pennsylvania Rubbet 
Tiling. 

As Against All Other Rubber Tilings, 
the Pennsylvania Brand is adaptable to un- 
matchable designs, is richer and permanent of 
coloring, superior in quality, laid with much 
greater facility and is full Y% inch thick, while 
no higher in cost. 

IN SHORT, Pennsylvania Rubber Tiling 
is the most economical, elegant, sanitary and 
desirable flooring material in the world. 

NO ARCHITECT OR BUILDER does 
justice to himself without having on hand data 
regarding Pennsylvania Rubber Tiling, and 
our Book-of-Designs-in-Color, which will be 
sent on request, with list of important build- 
ings furnished with this flooring. 
any individual interior are 
thout extra cost. 



Pennsylvania Rubber Company 

JEANNETTE, PA. 



New York 
1665 Broadway 

ClItCAGO 

1241 Michigan Are. 

Philadelphia 
615 North Broad St. 




LEARN TO BE A WATCHMAKER 

Bradley Polytechnic Institute 

Horological Department 

Peoria, Illinois 

Formerly Parsons Horological Inst. 

Largest and Best Watch School 

in America 
We teach Watch Work, Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms near school at moderate r; 
Send for Catalog of Information. 




THE MIETZ 




WEISS 

OIL ENGINES 

Stationary 1 % to 80 H. P, 
Marine 3% to 100 H. P. 

Use KEROSENE and FUEL 
OILS. Direct connected Gen- 
erators, Pumps. Air Com pressors. 
Hoists, etc. Thousands in use in 
all parts of the world. 

AUGUST MIETZ 

128-138 Mott St., New York, U.S.A. 




H H* P. Gasolene Auto=Marine Engine 

Built like a watch, beautifully Finished. Accu- 
rately Constructed. . Light, Strong, Reliable, and 
Noiseless in operation. Suitable for launches 
* from 15 to In feet in length. Price complete, 
$75 net, no discount. Thoroughly gunrimteed. 
Perfect Speed Control. Complete descriptive Cata- 
log upon application. Manufactured by 

CLAUDE SINTZ, 

'292 S. Front St., Grand Rapids, Mich. 




*15 " GE 



Vf « 

1 T I 



Adding Machine 



Free 10-Day Trial. We Pay Ex- 

pressage. Has a Resetting Device 

that clears the dials to zero instantly. A High-Grade 

J Mechanical Production. Does the work of high-priced machines. 

,j Handiest thing an engineer can own. Great for outdoor work. 

mM® Carried in your pocket. Guaranteed for two years. Catalog Free, 

^^ Automatic Adding Machine Co., 475 Broome St., N. Y. City 




A HARVEST OF 
GOOD POINTX 




Combines all the good points of other 
fountain pens with a number exclusively its own. 
Does not leak, flows freely, writes smoothly. 

The origiral fountain pen. The leader in merit 
for 25 years. 

Always Ready— Always Writes 

Made in 100 styles to suit all — Sold by leading 
dealers everywhere. Send for illustrated catalogue to 

Box G-25, Bloomsburg, Pa. 



STEAM USERS 



MM PacRing 

The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can't blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark — the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 

PEERLESS RUBBER HFQ. CO. 

16 Warren St., New York 



COLD GALVANIZING; 

AMERICAN PROCESS. NO ROYALTIES. 
.SAMPLES anoINFORMATION on APPLICATION. 



NICKEL 

Electro-Plating 

ipnaraius and Material 

THE 

Hanson & Van Winkle 

Co., 

Newark, N. J . 

28 & 30 S. Canal St. 

Cbicaeo. 




;10DaysTrial 

^•"■^ of any Lewis violin, guitar, mandolin, banjo, 
'i or other stringed instrument, flute or clarinet, 
►now sold direct. Lewis instruments have been 
made for a generation In our workshops in 
■^Chicago, U. S. A., Eisleben and Schilbach 
£jijl|\ (Germany) and Pedrona(ltaly). You risk 
ts i**?nf nothing inorderlngandyoucannow save 
\r ^Sr50% and more— all teachers' and dealers' 
^^-^aiscounts. You know that LewiB Instruments 
I have long Been regarded as t%e standard. ,po not miss 
this ten days' trlat offer. Write for free catalog No. 15. 
L— Wm.G, Lewis & Son (Est. 1869) 220 Wabash At. Chicago— 

BANDMEN I— Clarinets and Flutes at "Wholesale PricesI 




Another Good Thing from 
the Goodell-Pratt Shops. 

RECIPROCATING AUTOMATIC DRILL 



Useful for drilling holes where Braces, Breast Drills 
or Hand Drills are inconvenient. Maximized Power and 
Minimized Friction. Catalogue tells all— free. 
G00DELL-PRATT COMPANY. Greenfield. Mass. 



vose 



Have Been Established 
55 Years 

and are receiving more 
favorable comments to- 
day from an artistic 
standpoint than all 
other makes combined. 




We Challenge 
Comparisons. 



By our easy payment plan every family 
in moderate circumstances can own a 
vose piano. We al low a liberal price 
for old instrum ents in exchange, and 
deliver the piano in your house free of 
expense. You can deal with us at a 
distant point the same as in Boston. 
Catalogue, books, etc., 
giving full information 
mailed free. 

VOSE & SONS] PIANO CO 

160 Boytston St.. 

Boston, Mass. 




IANOS 



rANYTHIRe 

16 to «1 South C Union Streets 



